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v^m.*, m^mm. ->r/i, 
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^o^gt, Ut&ttS. £#fc2i* «£3R&> > 

. Ty/UT;/!, JKKS, *yu 
10 7;^^r^/l/^;l/7^S > 
7JJ-;Utdry^^=/U7; T^^r/U^/^- 
^7^1, TU— yl^yl^^yUTS /S> T JJ *— 

T y — vU^^-S, T^^r/U^yu-^^yuS, 7!l- yu;*yu 
^h-yu^ > r^^ryu^yu^^^y^S, ry — ju^/uy ^ 

tS^l, #»«E^ll**nT^T<>J:^ 0 R 1 ^ 
R s , X^R 5 ^R 6 75^tr5M7!;^6Mil^^L 

[»*«5] »*tesfe*ws, Tis-fe^: (c- i ) t* 

[ft 3] 

-M (C — J ) 
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aftaE-jR* (c-i) ^*j^r, x\ x 2 , x 3 S:t>'x 4 
tt, -so-z\ -so 2 -z\ xtt- 

S0 2 NR 21 R 22 ^g-f o Z l fl, */rttfi;^, B^L 
< te^g&CQT/U*yi/g x Bift«L<tt«Ht|ftO->^p 

«Sil»OT^*yU*, i^l<fj:iIi(Dy^n7^ 

<li)St»(07 7^^^£, E*« : L<tt«IK«i<7)Ty 

/cfc L, R 2 \ R 22 cDpf^/1vK^-T-r^5^^[i^ 

+0 a 1 - a 4 , b'^b 4 tt, ^^X^X 4 , Y^Y 4 ^ 
»lt^St, a^a 4 ^, #*»4iw % 0-4 COS 
»S:*L, b'-b 4 ^, ft^fflfi^, 0^4(OSftS:* 



1\ fc£U a 1 ~a 4 (D^fPfi2^±r^ao 
Jt»«**3^1 2^eHT**>S!S*iil^e>5co^-f 

[»*« 7 J »fe*ttT-»**^*»t*»«tt : P«>T 
i&tt^gtfS 1 0 0 n m£JLTT**>5l«*« 1 6 tfH W 

>f «rJflv*TE»«:fT5 r t «r«r»fc1-*>r 
* HEft*So 

[11*41 0] E»SrfT5Sffc*t»^. ^Ltt^H 

MWOfiMBftlMn 
[0 0 0 1 ] 

■UH-Y^fcJfl^fc'f ^^xy HE»*S«;:8BU £ 
b^b<». E«lHftOq%KasK<, j»7M4&tfli<fe 

^ y h#*fc#3S&>r isfv^y vmrnm^ >9JgtXM 

[0 0 0 2] 

[0 0 0 3] U*»U fl(rE*tt>r>^^#<tt. 
fe»***^t^5*Jjft^*a boo, Sfe»^*«ttt? 

»#tt#JBt ^ t * 5 HUM 5 * 
[0 0 0 4] WERIIBSrJIIfti-SBttT-IS**^ 
»«^Sffl^fc*^^^\ »BBBB5 6- 

1 5 7 4 6 8^ #M¥4 - 1 8 4 6 85-, H8-18 
3 9 2 0^ Ir] 1 0 - 1 1 0 1 2 6 IB 1 0 - 1 9 5 
3 5 5*«EO#^Ww*5^T»J6*tLT^-5o tC6 

cn^co7ktt-r^^o#&, »*tttt**e«ifi]± 
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K»«l«»S:§tf>f^^S«JiS:RJtfcE»« (»T. 

«JEfi»^ife»S:ffii^*tt>f ^ f4aWi*tttS L 
<. ^««^*BB^&MEam^ffft#MlKLAv^ 

10 [0 0 0 5] Sfc, 33WS5 8-4 5 2 7 2^ ttH¥ 
6-3 4 0 8 3 5^ 1^7-268254^ ^ 7 - 2 
6 8 2 5 7^ 1^)7-268260 ^(D&'&m^^ 7$ 

tttwff 4xfe*fefi[^35S|§ < t * v * 5 fcjft 
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[0 0 0 6] SblZ, 0»2 7 9 8 7 3^S 

«ESt-i3JtS^tt^*3^TBajH^fc!9, ^« 
[0 0 0 7] 5 - 7 6 9 7 7 fi, 

[0 0 0 8] 

iSHitl. fcE/flzkflM'v*. 7KttTOJ^>-^, 
fS«Eftffl>f ^^^«w«Figft#fei|afiE« % fltrE*fe«l* 
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[0 0 10] 
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-*st ( I ) 
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Wfa-jK* (i) fc*5v*-c, xfi^-^H*:/^-^ 

Af4-NR 4 R 8 Xttfc KD^^aES:*L. R 4 & 

X}iifIS^«l, BMi-C (R 6 ) -3m=N 
-«r«U B 2 tt-C (R 7 ) -Xli-N^^St, 
R 2 X R 3 , R 6 »U«R T li, zkiSJBH^ 

JBJffittS* ttJHUE* v-T/S, 

— OR 51 , -SR 52 , -C0 2 R" -OCOR 
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[0 0 1 1] <4> tttttybft4*» TE-«* (M- 

1 ) x-m£tizm&< 1 >xii< 2 >izmMi<D: 
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X(i-CR 2 =^if 0 R 5 &r>*R 6 te, 7K 
*JiSH^ flgflSKS, T 

10 (i> ^ny^, smm&. %mm. m 

T/u=3dp-*>*/U#=.yu3£, T y — yM-^i^yl^—yU 

^^7 7*^^7$ yg, Tyl^^v^/U^ — zUT' 

y — yu^-^f v^yu^^/UT^ ^hnl, T^yu 
f-^-S, ry— yu^^S, Tyu^ryu^/u^=./u£, ry 

*yU7-f ^/U7 r^y^S, ^y^S, Xtt^ 

l\ R'irR 6 , X{iR 5 ^R 6 ^^LT5M7!/^6fl^ 

[0014] < 5 > tt*tt8M«s, T!S-fe£ (c - 
s. 1 ) T^$n^flfiE< 1 >3m< 2 >jce«c^^ 

30 fy)X'&Z> Q 

[001 5] 
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X 2 , X 3 y^c/X 4 fi, -so-z\ -so 
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K«^U<ti^efilOT^^yuS. Bft« : t<fi 
*B*ft<0->^ pT/i^/u^ B««L<tt«B*«0T/u 

i < \imm&<or y -^s, bias 1 l < [isiftw^f 
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DlS^It R 2 \RtfR 22 tt, 

fDfi^to fc/cU R 2 \ R 22 (DfS)*-^7jc^^ 

ffciittti^o Y\ Y\ Y 3 &tfY*li, #*HBi 

^g^S^r^i- 0 a^a 4 , b l -b 4 ti\ ^X 1 - 

X 4 , Y l -Y^B*«»t«i- 0 a '-a 4 !*, 

ftfc, 0 .-4 U b x ~b 4 tt, **«:fltt:* 10 

0~4<&S»«:S1- o fd?cU a 1 -a 4 CT)^pJi2^Ji 

[0017] < 6 > m*&m»mm®m<D 2 5 tic 

Stf s l 0 0 nmWT-e*>S8ffia< 1 »5^<6>^>f 

< 8 > ttjfE< 1 >ti*b< 7 ><m W*ft:M::E«c<£>»fe 

< 1 0> E»*?t3SbMWj^ ^7L^M«^f4^r^ 
tf-f v^S«JI«:3t«f#:±^#LTft*BlfE< 9 >fcE 

[0 0 18] 

^ v^^y Fiawy^ow^yx^ HE»#ifcK: 30 

[0019] (*&B/*|fe) #*Wo*fe»S4*«:* * 
,61 5 0 0 CW±^S7X^^^^W^^t>*ffl^^M 

#fcLTlr*Sfc<D-C*>5o 4*3, *«Mtw*5Jt5 T 7 Xtt 

a^ttjc, iKwcjgtr, frmmmt aim. 
[0020] <«tt»>::w, mtm^mm 
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m&fi-tZT d -/k§i< y /i^/iM* ; 

OVW, - Fp ' = T^y^VSfefch 7 

4> y *>V yfttt««r«ftf « r t -e* So 
[0021] **w^ttffl^riB4tt*tt!fe»o 9 t^-fef 

n^vftlsh h^x^^^.^^ ^rfyry^ 
»^J:9 4*^*=^Afi%», Mlft7Kyy t 7 
^h7^/y, T^N^t°y K>^J:y^yy^ 

[0 0 2 2] ^l:ftffl«4»jltt»OH'>7 

y py7^y^J: v W^f ; y'7x 

7yh7*/yftft; giJxtftfy^y yfj&ftk LT7 
t7h-^S, 7^!iyl^tt6 7>J- 
Kli^f!i/U7 /£fe£h -Y ^ V s =/ • ^ ^ > ^ =f 

[0 0 2 3] 8tEO#ft»tt, ^^7^7^-W 

fir/u^y^ji-^, 7^^^w t t9iia^)^ft 

[0 0 2 4] MEffl^ttftW^^T-t), #4U*A#ffl 

i=fsre>R£*iiat«)t?tt4^ 0 Witf, c. i. y/u 

^yY-zfyytZ. 7, 2 7, 2 9Sc>'3 4 ; C. 
I. y/^-O h • -f :xo— 1 4, 16, 19, 29, 3 
0, 5 6, 8 2, 9 3&tM62;C. [. 
• U- y K 1 . 3 , 8 , 1 8, 2 4, 2 7, 4 3. 4 9, 
5 1, 7 2, 7 3, 1 0 9, 1 2 2, 1 3 2&t>*2 1 
8 ; C. I. y/L"<>- h • Jr^ y V 3 : C. I. V 
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/l"^ h • 7>-2, 1 1, 2 5, 3 5W70 ;C. 

i. V)\"<v s • y3M7 ; fttwcic. i. y 

Nubian Black PC-0850, Oi 1 
Black HBB.Oil Yel 1 owl29, O 
il Yel lowlOS, Oil P i n k 3 1 2, 
Oil RedSB.Oil Scarlet 3 0 8, 
Vali Fast Blue260 6,Oil Bl 
ue BOS W!)=-yHt¥ (» 1) , Neope 
n Ye 1 1 ow0 7 5, Ne open Mazent 10 
a SE 1 3 7 8, Neopen B1U 6 8 0 8, N 
eopen Blue FF4012, Neopen 
Cyan FF4238 (BASF |±®}) **J:9ff* 
U\ 

[0 0 2 5] *fc, **Wz*5^Ttt, *#»ftte#« 

x.lf, C. I. 4 2, 5 4, 

64, 79, 82, 83, 93, 99, 100, 11 20 
9, 122, 124, 126, 160, 184:1, 1 
8 6, 1 9 8, 1 9 9, 2 0 1, 2 0 4, 2 2 4M2 
37 ;C. I. f^^-Xtuys;i3, 2 9, 3 
1:1, 33, 49, 54, 55, 66, 73, 11 
8, 119M163 ;C. I . r^f ^/<—X\yy K5 
4, 6 0, 72, 73, 86, 88, 91, 92, 9 
3, 111, 1 2 6, 1 2 7, 1 3 4, 1 3 5, 1 4 

3, 1 4 5, 1 5 2, 1 5 3, 1 5 4, 1 5 9, 1 6 

4, 1 6 7, 1 7 7, 1 8 1, 2 04, 2 0 6, 2 0 

7, 221, 239, 240, 258, 277, 27 30 

8, 2 8 3, 3 1 1, 3 2 3, 3 4 3, 3 4 8, 3 5 6 
£0*3 6 2 ; C. I . r << X/M^U y h 3 3 ; 
C. I. fV^^-X7>-5 6, 6 0, 7 3, 8 7, 

1 1 3, 1 2 8, 1 4 3, 1 4 8, 1 5 4, 1 5 8, 1 
6 5, 165:1, 165:2, 17 6, 18 3, 18 

5, 19 7. 198, 201, 214, 224, 22 
5, 2 5 7, 2 6 6, 2 6 7, 2 8 7, 3 5 4, 3 5 
8, 3 6 5M36 8 ;rt>'{:C. I. fV^/'-X^ 
] J->6 : lXtf 9«W$F3= U\> 

[0 0 2 6] *fc % MGttflPttfttt^^-Cb^ 40 
-«5fc (I) , -Kit (M-I) , fttf-«5fc (C-I) 

^-ev^fe^ s/rvfe*^*5^rtt, (M- 
i) (c-n -e*^4xsfb-&«535Sftjcff*L 

[oo2 7] e^t^, -tt* (i) "e»*4is<t-&*^ 

KPJSr-t-^o ftfc, TfS-test (I) <D&m<Dit> s <P 
*F * L < , J: «9£< ^)i6asjffs L^BH-Cfcaft^l*^ 
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[0 0 2 8] 
[ft 7] 

-fi*5t ( I ) 




[0 0 2 9] flffE-ZKi* (I) KJSHT, XJi, 
¥**y5-«)aa6S:*i- 0 All, -NR 4 R 6 XfitK 

0 WIER 4 Rt/R B (i, 7kSt 
MMftKS, 35fWR£, xat*XX<r*t. At 

^StlS^ft 1-18 <OT/u*/u£fttfK*JB : F- 

ftl-18 <^itmT £ U \ 

[0 0 3 0] 9fjE-«S; (I) K&^T, B l tt, =C 
(R e ) -Xtt = N-«r*-*- 0 B 2 li, -C (R 7 ) =X 

l^$ff*L< % B X ^=C (R 6 ) -"CfcO, B 2 ^- 
C (R 7 ) =T-fc5<0# < fc9jtf£U\, 
[0 0 3 1 ] flSE-ft* (I) Kfe^T, R 2 , R\ R e 
&t>*R 7 te, *3RJS^, apW, «B 

Jfe»s^ »Srtt£> yT/S, -OR 5 \ - 

SR 52 , -C0 2 R 53 , -OCOR 54 , — N R S5 R se \ 
-CONR 57 R 5€ \ -S0 2 R 59 , -S0 2 NR 60 R 6 \ 
-NR 62 CONR 63 R 64 , -NR 6S C0 2 R 6< \ -CO 
R 6 \ -NR 68 C0R 69 Xft-NR 70 S0 2 R 71 £S 
■To R 5 \ R 62 , R S3 , R 54 , R 5f \ R s< \ R s \ 
R ss , R 59 , R 6 °, R e \ R 6 \ R 6 \ R 64 , R e£ \ R 
6< \ R 67 % R 6f \ R e£ \ R 7 °RXIR 71 n, #*aiC, 

[0 0 3 2] ZtlbWXb. R 2 RZfR 7 klXl*. & 
**JSH% AD^rVg^^ iBKSiS, -OR 
s \ -NR 62 CONR 63 R 64 , -NR G6 C0 2 R 6< \ - 
NR 68 C0R 69 SO'-NR 7O S0 2 R 71 «$ b< , 7k 

- N R 62 C O N R 63 R 64 &t>'- N R 68 C O R 69 

1 o^T/^/u«x^*JK^»i-i o<d«»t/u* 
/H*tt:ffiL<» **JS*. gJ*JS^*i-4or 

[0 0 3 3] *fc t Cixe»cO^-Ct>, R 3 ^L>'R 6 d: IT 
##*L<, zkSffRH 1 , 7;|g^ tfc*^^, T>u* 

ft ] - ] 0«>B8lT/u^/uS*5#i;ff* L < . 7KS/^ 
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4<7)fi»T/U*/U£#*fcjf£ U\, 
[0 0 3 4] BtlE-«S (I) *C*5t^r, R 2 £ R 3 , R 3 
tR 4 . R 4 tR 5 . R 5 £ R 6 , &VR e t R 7 WU Sl^K 

■SiLTtt, R 3 tR\ R 4 irR 5 Rt>*R B tR 6 <7)ifi^ 

[0 0 3 5] R 2 tR 3 , XteR 6 <!:R 7 tf\ SV^jft^L 

BEJttLTHt, («*tf. 'O-tfvSMf) X 1C 

II (WaJl t'^^yf, 

^T/-/Ui®, tril$^>|», t°n-/U<gt 
1MB a*#£U\, R 3 <t R\ XttR s fcR a #. S^C: 

U\ «»£ LTH rh7t Kn*/ y vst&tf^fc 
Kn>fyK-^»S U\, R 4 i:R 5 MPi:^L 
XMlfct&nbLXtti* 5Jlj*Xtt6Jlj|WS#SU\ 

[0 0 3 6]*W»ti:*3^t, RUSKS* tt. T;U* 20 
■ftT/U^yUS, T/l^~;Ug, g&T/L-^/U 

1 8#J:«?ff£U\, SftfE«»T^^^tC*5*t5T^ 

X t X I \ fl(lETyu^^^S«Oj^*Ig^att 2-20^ 
#£L<, 2-1 8#J:5ff*U\, ftftHEtt*T^^r= 30 
/u*fc:|8ttST^=^«#fi* ±ET>M^:=yugtf)» 

0 : FaH2-2OW*U, 2-1 8#J:0#£L 

mwr y^+^at^fcjtsr y -/ua^tt, Tier y - 

*tf, ^ny^ yr;S, ^hpl, 
-OR 111 , -SR 112 , -C0 2 R 113 , -NR 
ll4 R 116 , -CONR 116 R n \ -S0 2 R 118 &[>'-S 
0 2 NR l,9 R 120 W ibil5 0 mifSR 111 , R 112 . R 

113 R 114 R H6 Rl l<^ Rl 17 R 118 R MO S[jt 

SSrS-n «rEB*T7^*^»w*j*tar y ->u«# 
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[0 0 3 7] *WiBB»^*5^-C, **»*ttt, TU- 

^S&t/Kftry-^SrEtti-So met y -/us* 

J: 5 ff 4 U ^ HtJiEgftr y — /u3E«c*5*+ & r y 
~^a#n ±Ery-/u«^»^tH«^*>5o mils 

ff»ry-/u£<7)R&£i LTIi, An^yg^, >r 

^hpl, flgKKS, ««SR£. -or 12 \ - 

SR 122 , -C0 2 R 12 \ -NR 124 R 125 , -CONR 
126 R 12 \ - S O z R 1Z8 &V- S 0 2 NR 129 R 130 ^| 
IfMlS. fltJfSR 121 , R 122 , R 123 , R 12 \ R 12f \ 
R 12€ \ R 12 \ R 128 x R l29 &0<R 13O te x 

i^ mmmm, xi«sKS^$t c 

[0 0 3 8] *Wj»*jr*5^T, ^§?f9iS<t LTtt, g& 

fc, shrunk hukm, ^*K«xttte^ifi*8ii^ 
Ttt, ^«?^^, sais^ fitn 

ffi (-«) (**«SMJt*fl(?(=43^TlS^ 
«*S«^ff*U^ flftEfifpffl*«i: LTIt 

Win troy^^a, -t/^yvis, 2-^-1, 
fcry^^n, t-y s y^ataw^y y vm^^ff e>n 

ISKKS, ^#Si«, -OR 13 \ - 

SR 132 X -CO2R 133 , -NR 134 R 135 , -CONR 
136 R 137 , -S0 2 R 138 >5:t>'S0 2 NR 139 R 140 /ii^{f 
bix^o RijfBR 131 , R 132 , R 133 , R 134 , R 135 , R 
13( \ R 137 , R 13s , R 139 Rc/R l40 (l =&^^^(C, 

[ 0 0 3 9] mJfS^^y-ch LTfi, ^7(7)^/7-^ 
,KLV C ^xp^^7'7-HXI1 *@#f^3, 9 
33, 5 0 1^ R4, 022, 6 2 0^ KJ4, 32 
6, 0 2 4^ W4, 4 0 1, 7 5 2^ R|4, 24 
8 , 961f, #^Bg 5 8- 1 0 7 3 9^, ^H^ff 
1, 4 2 5, 0 2 0^-. fWj 1 , 4 7 6, 7 6 0^, *| 
#fF3, 973, 9 6 8^134, 314, 0 2 3^-, 
H4, 5 11, 6 4 9f, Bk'J l H#ff2 4 9, 4 7 3A 

IBIS 0 2. 4 2 4 A^« (1) . (II) T'S^l 
hli-fy-^ IS) 5 1 3, 4 9 6 A^-coS: (1) , (2) 
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[0 0 6 6J SfeK, W1E-JRS: (IV- 1) ~ (IV- 

4) r^$ix^t o nn h y r/-yury^^wL^t- 

^^^fctt5R 201 ^^R 202 (0/N^ y hH»X£fto 
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U\, WfB-fe^: (IV- 1) - (IV- 4) 
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(f«Xft\ y7DD>fm© . 2 0»l(/)o P I 
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*&#LT^Tt><tV^ 0 *-C*t, TIB-«S; (M-a) 
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T y-/u**->*/usR=^*->a6, Tyi^yu*^ 

l < (iT y -^s^ t < izmmmmxmmzhtzT $ / 
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4 LTI1 y ^VX/U^-yUS&t/^^^u;* 

^ ^yUg&^lf <5 C t 5 0 

[0 0 9 6] ttET->/u»^tt, E«ISSr#-f 57^ 

10 [0 0 9 7] jKjET S 7 SKIi, 7/v*/u£ x T y -yu 

yl^yUT^ /mt LTtt, j^*^* 1 - 6 <OT/u^u 
T5/aM«ff£U\, *LTM\ 

^yur^ /Sy^t/^^yur ^ yjK**Jf hfoho BfJHS 

r y-/ur^ /Sicn t^Mft^7!J^7^ 

20 7$/»tLm «*JW^»^6-1 2 cor y-yu; ; 
liofltLTfi, 7^!)y^W2-^DP7^yyS 

[0 0 9 8] WEr^a^^aS^ti, SIS^ff?)7 
yu^^vS/^^@^ryu^^C/S^^^^-5 0 Tyu 
a^^iLtfi, W*^*^ 1 ~ 1 2W7^3^y 



Kp^ry^S, ftV>T^->ttft*tta6*s^4iiSo Tyu 

[0099] sfrETy-yu^^^st-tt, w&m*fil- 

57!) -yu^-^f yM(/MIft(7)7 y -/^^yS^* 

i 2^ry-yi/^^s/S^if*ut\ BftSwfify ttr 
7!i-/ut*s/^«tirit y p-t 

l^y7x/^yM(/o-^ h*->7*/*->JidS* 

40 

[0100] WfBT i>yUT ^ J 

J^^^m^ 2-12 <7)T vvur ^ / **Sff S L 

^/UTirf /ur ^ y S.t>'3, 5 -y7/l/^y^/l/7 

[0 10 1] flfE-yu^ KSl-f^, KftSSr^T-t-S^u 
50 ^ KKRtf«IBttcD9u>f KS^**ti5 0 StlE^u^f 
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u>f KS, 3, 3-v^^/Uy'UM' K£fttf3-7*:=. 
[0 l 0 2] ttlE^/u^T^vur^yKJctt, gms 

tt, N, N - y y d h>^^7 7 ^7 ; / S^^t 
[0 10 3] ttlET/i^^a/usK^/i/T $ 

^y*/^;u7-; ySi: LTIi, ^*IR?-«as 2 - 1 
2 4>T/Ua*:>';&^#=/UTS /»3»ff4U\ g&K 

&t>*T ]) — /M/^^yU7^ if^7y^rt 
£>'T !i -/U7,/U^^^7 ^S^iX-So T^^/I^R 
1>*T !I^M^r:/U7^ ygcb itii, ft*JBflBtos 
1-12 (DTJls^-jURTfT ]) — /U^yU/f> = /UT S J &tf 

[0 10 5] HtJffi^/U/^^/uS^^, B&S&frt£ 
[0 10 6] SftiH^^^r^^^Xt-tt, I^S^rtt 

[0 10 7] WIEr/u=i*S/*yu*=/u»cf4, BtfcS 
LTfi v j^^^^-^2-1 2^T/U^^v^;u^^^ 

5, 



20 



30 



40 
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[0 10 8] WE7->/ut^rySi:(i, B*£ 
T *>/u** 5/*fttf**B*<0T vvi/** ft 

[0 10 9] ffiK#/^'<*-fvU:fr**»Ctt % 

#^*ft* 0 *'l"< : *'('\'**$'£a>Wk Ltd, N- 
[0 110] WET y-/u^^*yU/K^yuS^tt, R 

ry— yu^^f^^/uzK^/us^snSo ry— vu** 

•>*^/U*tLtli, ^*«[^*^7-l 2(07!) 

^tt«*ttaS^*41l-5o Ty-n^^v^/l^-vUg 

[0111] miETy-yu^^f^^^/K^/UT^ / Sir 
tt. IIMft^7!i-^^y^^^U7^S 
^O'IIi(07 y -/U** v#;U#^yU7 S / 
ft5„ 7!i-^y^^^7^ /mt LXlt, m 
sfilS^&tf 5 7 - 1 2(?)7!i^^y^^;U7^/ 

WfcL-CJi, 7 x y y * /u^^yU7 5 y S^^in 

[0112] hMet/u*^ 7U-/^{/siifts 

Sfi(07yu^r;K 7!)-/^tm^iftI 

as**jxs. t/u*/k 7y-/urc>wif«^i 

Tf±, KJUJRT-ft* 1 - 1 2<0fc*)*s#*U\ l 

2-t°yy>fts^jii 

[0 113] *«W^*5^T, 4*fc#£U*T;/ftfl. 

tt, Tfla-»5S;(M-ii)"C«**L5fk^feT*4>5o 

[0 1 14] 
[fc2 3] 




n 2 a 1 



N 

I 

Q 




[0 115] HfJK-S:* (M-II) IZ^^X, Z 1 {i/^ 
/ y h0)ll«ia*ft(jp|it^0. 2 0K±<O«-T-5ft5ltt 
S^ito Z 1 (i a p |e# 0 . 3 0-1. 0 com?-*?H4 
50 mxfo%<Dmt£l\<\ ff*Lt^(tW*Sl*2£i3o^ 
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#\ t-Cfc, $**2-l 2<OT2/yu^ 6***2-1 
2C0T/U^r/U^^f v^yUtf-yUS, - hog^ >r/ 
S> »tl-l 2<Z)7/U*yu*yU*:=yuS % gM6 

— 18 <7>T y — yu^i^—yu^ j^^f^c 1—12 (OtJ^ 

##*U\ J$i:jffSL^t>(7)(i, *>7yg, $**l 

- 1 2 OT/U^r/U^yU^nyU^, j??** 6-1 8W!i 

[0 1 16] R\ R 2 , R\ &t>*R 6 te, flrEH»5fc 
(M— I ) (DW&tm&T'hZ. R 3 RXfR*l*. 
fifc* **«*, flgW^S. 1S*SI£, T2/ 

yt^ T/U^v^/UtK^/l^ 7 y~ yu^S^yusK 

t-et, **shk ^si&s, «*8R& T->/uat, r 

yl^yl/*y|^=yug, T y — t 

<, **»*, »«c#*u\ 

Z 2 I±, **JS^, IMHKX. Xtttt*Jt£ 
SrSrfo QWt, **/R^ «BJ»»s£, 3£#8e^ xnm 

mmmziffo ^tr-t, Qii5-8Mfi£7fM-t-£ 

SSeS, «*»£#»;£ U\ SfSLl^lSftL 
Til, S*/S^, »*JS^ >f **Ig^fttf^*/g*# 

ey^vm, tf^^vft, eyy^v 

[0117] ifjis-«^ (m-ii) -eRWtfc#a6tt, 

m^^rW-f K«SISi: LTfi, lMrlE-«A (M 

«waffi-B»aS«>*»S:S»ftlc||i'5fc*lc 19 3 5 
L . P . Ham m e t t \Z «fc 9 tl"§ $ ftfcfiMMlJT* 

y KBJIw#fte>iifc|l»*3fe*lcttop«i a JKftSfc 

* Hilf, J . A. Deci n M. [ L a n g e ' 
s Handbook of Che in i s I r y J I 
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12 Kg, 1 9 7 9? (McGraw-Hi 1 1) ^> fft 
^Ofg#J itp], 12 2f, 96 — 1 0 31, 1.9 79 

*tfZttt^5*-Ct4v^. Sfc, (M 
10 -I) (M-II) O^i^fi, ^v-e^RWftr-Wcft 

[0 119]^yht«a^ft(Tpfi^0. 6 0£JLh 
yU*yU/fc = yUg [#J;tta\ T ii — 

«!: LT^tf^r fcd*t?#* 0 ^yhffp««0. 4 5 

yjc^yu^/uy ^-yi-S) , ^ywyr^e-fy^S (fi?iJi 
(i\ N-^^yU^yuy r^-^y^S, N, N-v^^vU* 

[0 12 0] A^hfM^ftapfi^O. 3 0H1 

30 (om+mmmt Ltd, ±ib(^dx., r^yu^-^^s 

N-^^yb^yU/<^e^;uS, N, N- ^Z^yUfcyU^*- 

^r^S (WxH ^^/u^yu^^yu^^) , ad^ 
^fLTyu^^f 1 ^ (ffilitf, y7PD^f/uft 
£) , 2otoa p |Wo. 1 5JK±^«**5H4J6 

-emft^ttfcr y-yi-s (wtit 2, 4->^hn7 

40 ^^yuS, ^>^nn7i^i) , RXffemm (W 
2 iV/^^rf-i/ y 2 iy/f7/U 

[0121] fltrE-«* (M— I ) -c*$H5ft-&tti 

50 T^/H, 1g*mS, *>ls*~^m. T y/kgt' 
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(p) Gtt, ff*L<»**«^ Apy^f, T/U 
(-) B l X^B a tt, ^-CR 1 -, -CR 2 =T^ 
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t *^ry/I/| s TALI'S, t Ko^r^S, T/l^^S 

[0122] 4*J % -feit (M- I ) -v&ztizik&m 

10 [0123] flWE-tt* (M— I ) T*S£;ft,5{fc£fe£) 
M^ft (a-l-a-27, b - 1 — b - 6 , c - 
1 ~c -3, d~l~d-4, e-l-e-4) £J^T 
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[0 12 9] 
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[0 1 3 3] **W^*3Jt5tt*tt!b»t LTtt, TIE 
— iftst (C-I) T** ZtiZit&m .(SAT* 

U\, ji^tic, (c- i) -essns^ftfzo 40 

[0 13 4] 
Hfc2 4] 



H 

[0 13 5] ftute-^ ( C — I ) iC*5t^T, X\ 
X 2 , X 3 atfX 4 tt, -SO-Z\ -SO 

50 = -Z\ Xfi-S0 3 NR 2, R= 2 SrS-r o 
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[0 13 6] ZMi, B»»L<tt*il»^r/U*^ 
MFSU\ 

[0 13 7] R 21 RVR 2 *\*&*n±L^, K 10 

^t< (iilftor/^/i/S, B»* t < f*4£B&<7> 

y^D7;^S, fi&3gt< liMB&^T/^<7-^y^ 
mw&<r)T v sum. m&%L<i*mmt&<D^vm& 

Btfc£ t < fi&B&coT y B&£ L < teM 

&T/u=Wug, B»T U i^TnlS^it 

20 

[0 13 8] R 2 \ R M fttJ«Z l ^t, fl*Xtt«Sfi 

WSU\ B»3Ew«tLTtt, *ifc*>Z\ R 2 \ 
R 22 , Y\ Y 2 , Y 3 ^OT 4 ^H:iM^tt5^^ 

^^^a^BiftSii^cfc^^jf e>ti5o ^ft<b 

[0 13 9] R 2 \ R'WZMSSt, B*3K*#i- 
LTtt, »*<BZ\ R 2 \ R 22 , Y\ Y 

[0 14 0] R 2 \ R M ftU«Z l 3Ji*t, B^S^^i" 
5T/u^r=yi/*Xtt*IB*^Tywy=.;uiStt, 
fBc^s 2 ~ 3 0W7/^=/uSW$ U\ Btt^oWt 
^iE<7)Z l , R 2 \ R 22 . Y\ Y\ Y 3 $.t>*Y 

*#»;:B**«:#-t-a z. 1 35s^niB>i»^«)B**t la 40 
[0141] r 2 \ R^Rxfz^m-r. mi^m^^-r 

»#7-3 0OT9/U*^*^»*Lt\ tt*£*>Mi 
LTtt* »J£©Z\ R 2 \ R 22 , Y\ Y 2 v Y 3 RO*Y 

[0142] r 21 , R^&c/z^sgi-ry-^ScoE so 
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StattLTtt, '&m<DZ\ R 2 \ R 22 , Y\ Y 2 , Y 3 

io^^r'y^m, 7i//U7^yS, 7 KK 
^7r^^7^a, ryu*vu** 
7^/^y^M'^7^;S, */u*>-7 

vUS, 7'>^yS ( ^/l//^^^t^ry£ <Y ^ K 
^TPfftS, 7*>/Ug, y^/i^g, 487^ 
= ^AS*S^fe,ix % ifift^fojli, y7/£ # 
7y/U7^/£ */u*^T^ KS, ^ 
yi/^r^^^S, #/i^<^e-fyi^ ;*/i^~yi^ 4% 

>f 5 K3t, 7'>^iS#Il:ff4U^. 
[0 14 3] R 2 \ R 22 S^Z l ^t^fnSSi:L 

#*StH^fDft*otti:i\ KTtc, R 2 \ R 22 
^7PSoft#Tt§^\ B*ftfil±Pfi^*;h,5fctf> 

Witftry y^-e*>n*f, 2ft, 3fc 4& 
T»BSH-srt^jiB-c*>a 0 try 5^ t°7v>, tr 
y s ey h J7^ ^r/ y 4 

/-/U, Yyf7/-/K ^>X^yf7^K 

/U, t'oD^y, f^liyy, b°^7v>V, ^^^^y 

^T/yy4W«a|fc»fb4i-B. r^^-ct, ^# 

h!)7v>>, t ( y/-/K -Y ^V-/L\ -<>X 

y7/"/u^f}f^n^ 0 rnfettB*a*#LT^"c 

[0 14 4] Y\ Y 2 , Y 3 Sl>*Y 4 Ji, ^irttfij-, 7K 
^JS^F-, ^ayygT-, T^^/Utt, £y^DT/u^^ 

S> 7/^7;/|, 7^=t^ryS % 7>1- i\,jr* : s 

t^^^s, T/u^/u^^s, ry~/u^7hs> 

T/^^y.*;^^/UT;yS, */U2fc >T $ KiK. 
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=i*y#/M^/vg, ^ral^yi T/g, Ty H\ 'O-tfy*^* W $ h\ p - hyi^V^/u^yr 
yU;*-^>g, ^i//^^;i/t^ry|, i>!)^'>S, ^ K) , ^yUA^e-f /u£ (Mill N~^^/u^ /u-/<^e 

/UT^yg. >f 5 Kg, ^fnff^ ***yyU /Ug (Mill N-xfyi/7,yU77^/K N, N-v 5 

g, r^l, Xtt^^K**L, /nt^^r^/K N-7ai:^yU*yU7 7 ^ 

$ LT^TfcJ:^,, M , */Vsfc=/u2£ (Mill y *>*yu*~yK ^-^ 

[0 14 5] rti^^Tt), zkSiK^ A D yy^ s ^y^yu^yK 'O-tf y ^yU/ft-yK hyi^VJXyUzfc 

TyU^g, Ty-yUg, '>T/S, Ty^**>g, T , T )\s*fr1r*i:*s-h t\,i£~t\,'& (Mill y 

S Kg, ^ u-r Kg, ^/^y7; Kg, tfyu/^^yu ->*yu*=i/u, :/^yu;fr*^;&yu#=yu) % ^vm* 
g> ^^7 7*^^2, RaT/Ua^i/^^-^S* 10 ^rvg (Will l - 7 31 nyl-7 1 h 7 /V- 5 - ^"^r 
#£L<, #1:1**1^ ^n^ygf, Rl/y/yl 2-7" h7t Knt e 7^u^v/) , 7/g (Mi 

*»SL<, 7ki^CT-^ftt>#£U\ fl y^-w/* 4-n^'/7x^ur^ 4-t", 

[0 14 6] Z\ R 21 , R 22 , Y\ Y 2 , Y 3 &tt*Y 4 /<p^yP7; y 7x^7 A 2 - t Kn 3r >- 4 - 7" 

T^*JffcJ:54il**Sr3!«c*LTfcJ:ir\ T-fe h*>0 , ^/u/^^/ut^yl (Mill N-y 

[0 14 7] AD^Vg^ (Mill fi^^F-, £*B ^yu#yi^^e>fyu*-*>\ N-7*=/u*/u/<*>ryu^ 

^) , ^*»i-3 owiaaxtt»ttaT/^/^ , yy^->s (Mill hy y^yu^y /u* 

*»7-3 0W77/^S, j^lt2-3 0^7/^ y^/M^yy/^y) , Ty-yU^*^ 

-yi'g, O^Si^liMft//^^^ jJ/lstf-frTS/m (Mill 7xyJr^/Ufc/l.7 

g, Jilt 3 - 3 0 (Z)I«X(iMi y ^ p 7/^yu 20 >/) , >T S Kg (Mill N-**->WSK N 

g, ft*»3-3o©i:«xri»tt*is/^pT/^^ 7*/i~rs K) % ^foifts (Mill 2-^^y 

gt\ t$L<te (Mill ^fvK 7^ fyK ^TV^y^*, 2, 4-^-7^7^^-!, 3, 5 

^V/D^K t-y^K 2->^V^/i/^n/u^^ - h y ; 7yu 

yK 3-7xy^y7ofc°/K h!)7/^o^f/K 7^=/l/S (Will 3 - 7 * 7 3r ->7 p d tVU7wU7 

^n^y^yu) % yug (Jjitf, 7^yu, 4- ~yu) , ^**~yug (Mill 7xy^y^^/t;^ 

t -^J-s^y 2, 4 - t-7; /b7x^ /K ^ v'Jfc.x^—yK 7^^yu^^^h^ 

/» , -^nftg (Mill -YS^VyyK fc°7/y /» , 7J-/^*'>*^*=^I (Mill 7^/^r 

yK hyr^yyU, 2-7 yyK 2-f-^/K 2 - fc° y^yl^jnyu) , Ty-yUg (Mill Tir^yK 3-7 

y^i^yK 2 TVy/u) , y7/S, fc K ^-yu^n/V-f yK ^y^-fyu) , ^*ytt»zM4& 
p^^S, ^hng, 7^#>>>g, 7;/S, Tyu 30 (Mill #yi^**>yug, ^/u^g, Xt/4»TV^e 

^r^h^r'>, 2-^^y^yU^nyUm , T y* [0 148] a^a 4 , b^b^li, X^X*. 

-yU**S/* 7^y^r>, 2-y^yU7^7 Y^Y^RlftSftSrSL, a^a^MlzO- 

*>\ 4- t -7 f 5 1 /^7^7^>', 3-^hD7x/Jr 4<7)S^$r^L, b J - b *i$&*]&±LlZ 0 ~4 OSfS:^ 

3- t -y?-/i>jr*i/*/i"<*:s(/i>y 3 st 0 fcfiia 1 ~a 4 <^^?p{i2J^±r^^ 0 

h^rv'^yu/^^yu) , Tv-vUT^yg (Will a ^aWb^bY^MOlMit^, 1g» 

T-ir hT 5 K\ ^X7^ H\ 4- (3-t-y^/u- ^X 1 -X^OT 1 -Y 4 (i#^p]---C''[)l^oTV^() 

4-tKn^y7xy^» y^y7;K) , Tyu=3r/u <tt\ 

(Mill yf-yUT^y, 7^7-:/, C^^c [0149] a 1 , b 1 !! a 1 +b 1 =4(7)P^^ffi7t-r 

^y^r^y, y^yu-y^yur^ y) % r^yyg (fi»ji 40 #^aiz:^0'-4<oS«fcSr*L, umt^i a 

If, 7x^7;/, 2-^nnT^yy, ^l/^KS 1 ^lXli2^«L, b l ^ 3 XI* 2 Sr^-Tffl^fc-frT* 

(Mill 7^^/u^u^K, y^yu^u^K, N, N ^*y, -^CQ^T'fc a 1 ^r^ L , b l ^3Sr*i"»^ 
-^y^/u^u-fK) , ^y^7r j e-r/^T^ y g .(0iJi Lt^ 

II N, N-v : 7 p p t°yU7syU7r j e-f .^T S /) . T/U [0 15 0] a 2 , b 2 li, a 2 + b 2 = 4 CO S: M "t" 

^r/^^-g (Mill y fvl^*, *^f-y^^- % 2- #^ffi^0-4^SjBcSr«L. WcffSLlf^tt, a 

7x/ aryif/uft) , Ty-yu^^-g (Mill 7 2 #lXte2£i£U b 2 ^3 Xl±2 

^^y^^, 2-7"h^X- 5- t -t^f/U7xr:/l/ fe 9 , ^£0*^ fc> a 2 ^ ] t , b 2 ^ 3 £3Hl£^-£ 

*/u*=./UT5y* (Mili, n^y*/^'.-/i,7> [015 1] a 3 , b 3 fl a 3 + b 3 = 4 <??BB«Sr»fci- 
y) , 7wu^yr^Kg (Mitf. y^^^/u^yr^ 50 .**tta<&0-4eDfiftS:«u W-ffSLi^tt, a 
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a 3 a*l«r*U b 3 # 3 
[0 15 2] a 4 , b*tt, a 4 +b 4 =4^M«^Vi^i- 

4 tfSlXtt2*:*U b 4 *3Xf4 2Sr*i-lE***3-fr-t? 
*>9, Wt'fca^i^iL, b**S3«r*1-|&*'fr 
b**ttff*U\ 

[0 15 3] Mil, 7jc^Jd^-, &JR5£*;6L<I«:<B» 

*U*fctf>fi, *JMK-?\ AJRIS^i: LTtt, Li, N 

a, K, Mg, T i , Zr, V, Nb, Ta , C r , M 
o, W, Mn, F e , Co. Ni, Ru, Rh, Pd, 
Os, I r, P t , Cu, Ag, Au, Zn t Cd, H 
g , Al, G a , In, Si, G e , Sn, P b , S 

b, B i3M^tffcjh,6o IMfc*iLTtt, VO, Ge 
0*3ftS*»f?>*l5 0 *IMt»tL-Cf±, Si (O 
H) 2 , Cr (OH) 2 , S n (OH) a^J^fffeft 

a. se>£, t-m, aick sic 

l 2 , VCL VC 1 a, VOCK F e C 1 , GaC 
I , Z r C 1 ?>;h,5 0 r*tfe<0*-Cfc#K:, C [0 16 5] 

u, NL Zn, Cu#*t»tL Hfc2 5] 

[0 15 4] *fc, L (2ffi<Dig;gg) ^LtPc 
(y^ni/T^V^) 35S2*ft (Milf, Pc-M-L 

[0 15 5] LT?***bS2«<?5iIl*»i, «yS 
(-O-) , ^^-S (-S-) , %/l>tf~;um (-CO 30 

-) , X/Uft~/l,m (~S0 2 -) (-NH 

-) , Xll^U^S (-CH2-) JMfFSU*. 
[0 15 6] ifflK-JftiS (C - I ) T^^tl^fb^t 

[0 15 7] X x -X 4 t LTtt, -S0 2 
- Z l Xfl- S 0 2 N R 21 R 22 rtM*l;: #f£ U \> 
[0 15 8] Z 1 !*, tt*« : L<{i«tt» 

[0 15 9] R 2 \£0<R 22 te&*&£t;:, ■ 

[0 16 0] Y^Y^tt**^, ad^^ T/u 
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[0 16 1] a^a^i, ^^ftiC, lXli2t'*5 

:t#ff*K, W:it*s:t*ffiU\ b 1 - 

[0 16 2] Mil, 7jt5ffJjjH\ £JRS*Xtt*<0lfMfc 
Ni, Zn, Al^Sf^L<, 4«fc»i:»CCu^ 

ltffiu\ 

[oi6 3] iftfe-i&ss; (c- i ) ^asfiSffc-frft*) 

<D'pt£< fcfc lo#ffljEOff&U*£T*S{fc^ft## 
Sffc£ft#J:9ff*L<. £TOg&£^ia*t£Lt> 

[0 16 4] irE-«a: (c-n -csshsft^w 
•fr-t, TE-«5t (c-in -?m£tizmm<Dik&M 



yl7. 



(p.l« 



yis N*f\-N yi2 



[0 16 6] WE-jftS; (C-II) {C^o^T, X 1J -X 
14 , Y 11 ~Y ie tt, WE-USS: (C-I) (D+^x 1 - 
X 4 , Y^Y^&^lgT^, Jf*L^«fcH«t? 
fc3 0 Sfc, HflE-JR* (C-I) WMkffl' 

[0 16 7] Aft«|^W: % * (C-II) X 11 , 
X 12 , X 13 &tfX 14 (±, &*&£tC, -SO-Z 11 , - 
SO2-Z 11 , 3^fi-S0 2 NR 23 R 24 ^^-r o Z ll (i, 
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<7»;7 pT/^/US, m&%L<\*MWt&<DT/l>lr=>l' [0 1 7 4] Y^-Y 18 !!, ^ 

gm^L<Jfi«@^T7/U^/uS, «»;£L<Mc n^yJ)^ 7/u*vUg, T U -^S, y7/i 4 TyU 

«£ft«1% Y'\ Y 12 , Y 13 , Y*\ Y 15 , Y 16 , Y #jW<*J,\,£ x ^;b7r*>f^ &1>*7/U:3 

7vu*/u£, ^oT^S, 77^ JtW^T/ S^ff 4 L < , *JfgWlfc8SL^ e 

*yu^ Til-^S, ^7o|£ t Kn^r [0 17 5) a ll ~a 14 Ji, 1 Xtt 2 T*fc 

'^S, ^hnS, 7;7l, T/U^r/UT^/S, T /U S^fc*jf*L< % »^T*S 1 1?** ^ 1 U 

3**>^ 7 7 5 Kg* ry-/U75 10 t\> 

/I, OKKH, 7,yU7 7^/U7^1, 7yU*yU [0 17 6] MMl, ^JRtcSI^ L < \tt<D 

7/^y7>; Kl, 7J/U/^^/uS, 7/^^->i; Us Ni, Zn, Al W^K, WftCuM 

#/U/<*^/M-**>g, ^yyu^v^ 7!i-yu [0 17 7] flftia-jftst (C-II) ^SSftaffrg^cT) 

14, *bt«aU6«r#LTV^-Ct>J:v\ a"-a"f±* J: Off * L< , ^T^aftS^aftiaff* Ll> 

^X^-X^HSlSftSrSL, 0-2C9 20 IfCfcSffc^*^* tff* U\, 

1-^T#l^B#icoK&£r ft [oi 7 8] WE— «a (c-i) r-*$ii5fb&ft 

fe\ a ll -a l4 35S2S:*i- <fr # , 2 o^X 1X -X 14 tt# II, Z<D£f&m\Z J;otT^®Wl:iISR n (n=l 

^(l-ttS4ot^t{,J:^ fl MMi**^, -4) MYq (q- 1-4) (DmMiLWRXfiigAmm 

[0 16 8] IWE-«* (C-II) * % ffiLOla 11 me><OS»ff»-&«Sr«TI-^i- = 

~a 14 f^ 4^a 11 +a 12 +a 13 +a 1 ^8^*5ll-C^ «Sf^«-fS t , Wfc©^4MM«-ffS * ft 

*£*3ftft«MXte2<7>!i«ft*U »H»iU^ a*L>tt>^T*fo5o 

tt, 4^a 11 +a , Ha 13 +a 1 ^6t^^ %<D*X [0 17 9] JWHHKfe^Ttt, *MBHR5£ (C-I) 

t»CSiU^I4 4 a ^=a 12 = a 13 =a 14 -l(7)ct 30 M (C-II) t*^^ft^t^^7^ n yT-V 

[0 16 9] ~«5£ (C-II) -cafSttS^tt^tt? a*c»«ux*«i-5 0 

t, »l:»*Ll>t»S©jfi^^li, [0180] ( 1 ) 0 : 

hh 0 it, 6&tf/Xft7& % 10WXI11 lfc 14S 

[0 17 0] x^-x 14 ^ L-m, #*«4i:-so 2 5fii:»SoiMt#t57^Dy7=y 

- Z "Xtt- S 0 2 NR 23 R 24 ^#i;J^ U\> ^M4) 

[0 17 1] Z n (t IMKI^Ii [0181] (2) a-figif: (1W/M4 

^7/U^^ H«« : L<tt**Hlft07!;-/uS, fi«l ffi, 5M/Xtt8fi, 9 Rlf/Xl* 1 2ffi, 1 3 

&7yu^yi^ f»7y^£ E^rpSS^tt 40 ^) 

ff*U*. [0 18 2] (3) a, j3-fiHS£«*S: (1-16 

[0 17 2] R 23 l3u #/rttAlz, Kifcet ffitc«BUtti< % ^cogmSSrW-r^^^nvT^v 

< tt«&B*<D7/u*/u£, i»ei< JiME^T U - XSfeft) 

^m, w&#L<nmm&<o^ j ram&fiw*v<* % [01 8 3] *wmw<p^&^x, mm^t** («r 

^^t-fczKSI/S^ gmr/u^yi-S, Emry-yuS, ^ ttlfeffifi) 7* a ->r^ >5RJfc»^»3H*:ftttW1- 

[0173] r 24 (4, a-^aa^, iftsi<ij:«ft ^BftSftteffl-t-So 

C07;U^;US % B«l^ L- < f4^ffi^7 y -/US. [0 1 84] «Py1i;ffl t 7 ^ p y 7 - >ii# 

fer,u*,\sm. wt&Tv-^m. w&^Tam&fcMb 50 iy/aisT-y-it^tmrn-} (p. 1-62), 
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C. C. Leznoff-A. B. P. Lever^ 
S\ VCHM 'Phthalocyanines-P 
roperties and Application 
s' (P. 1-5 4) SfcgE*. 5\®mi<\tZtlb\Z 

[0 18 5] ^sw^-ftst (c — i ) -e«Sjx5{fr$ 

WO 00/17275, f5]00/0*8 103, |Q 
00/08101, (^98/41853, #Hl¥l 0- 
3 6 4 7 1*0#A«4iftB«*itTl*SJ:5^ W 

fH»#fflire*>S 0 Sot, r<BJ:5 4E£*#'T?;*'U 

[0 18 6] i»SfiUfcJ:5^ Witf^^7r^^S 
±fS^^ffi^»5i:, «^#5ltt£#«A£;»xTt*5 

^y^umxLx < z z ttmn lot, 

[0 18 7] ^tUrttUT, (C-II) 
T*S$ ft Mili, TE*t*$ix5 7^D 

^KJ^R** Mfc£»Q) SrTiB-iRS: (C-III) 

* ft 5 &mmmfo tRi&zitTftbtiz it&m* 

[0 18 8] 
[£2 6] 

Y« CN 

[0 18 9] ft^P, Q*, p|4, 1 1 ^1 4*» 
L, aRXfq' It, 1 l-18&g?-fo 

[0 19 0] (C-III) 
M- (Y) d 

BfJiE-tt* (C-III) \ziS\,^X 
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(c-i) Rt>' (c-ii) xmzftzik&m^isrtZM 

[0191] IP*?, ±Eo-&rtftfcH£itf, S*<Pfi|fc 
<IAtfci^l:it ±gB^J*fttt-«S; (C-I) 

xm $fo*>ik&m<D&&m t vast lt^a-cae tir t * 

10 s c 

[0192IK LT»bJx*WEHtt* (C-II) T- 

tt*-e*STIB-«5*: (c-ii-i) - (c-n-4) 

Xli3ffi, 6RtfXtt7ffi, 1 OftttXttl lffi. 14 

&&**) fcftoT^S. 
[0 19 3] 
Hk2 7] 

20 -ttitttHM) 

A 




Htt* (C-I I -2) 




[0194] 
[£2 8] 



50 
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-K3£«MI-3) 





o2 



-IK (C-H-4) 
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[0 19 5] itftfS-ffiit (C — II- 1) - (C-II- 
4) fc*3V*T, R'-R 4 **, UiS-«*; (C-II) (C^o 
*tfi (X 11 ) a 11 - (X 14 ) a 14 ilBU*-?fcS 0 

[0 19 6] ^JBWT'te, t*-fft©B*ffifc:te^Tfc» 

{Httttfi. ov (vs sce) J:9b»-e*4r4 

10 [0 19 7] KfE-jRS; (C- I ) 3111 (C-II) -c* 
Six3fls£4*Offl^k£tt (C-101-C-1 20) 

[0 19 8] 
[fc2 9] 
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(n)C 8 H 



17 



° 2NKH O r-(i 



(n)C,H n7 



(C-102) 



EtO^ 



HN0 2 




SOfeNH 



S0 2 NH^° E 



[0 19 9] 



Ut3 0] 
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$(36)! 0 0 2 - 1 2 1 4 1 4 (P 2002-121414 A) 




Ifc&tt No. 


M 


X 


a 


C-105 


Cu 


-S0 2 NHC 6 H n (t) 




C-106 


Cu 


^COaCeHiaCn) 
-SO z NH-<Q 

^^C0 2 CBH,3(n) 




G-107 


Cu 


-SOiNHtCHafeCH^^ 




c-ioa 


Cu 


<?4H B (n) 

-soJmQ> 




C-109 


Cu 


-SQ^HQ-CONHCHaCHC^ 




c-tio 


Cu 


-so zW «7>) j 




C-111 


Cu 


CH2CH20C2H5 




C-112 


Cu 


-SO a NCCH 2 CH 2 OC 2 H B ) 2 





[0201] 
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H M^ N ^-N X 

H Aj> H 

IX). 



ib*to No. 


M 


x 


& 


C-113 


Cu 


C8H 17 (t) 


1 


C-114 


Cu 


-SO i (CH l ) 2 SO J NH(CH 3 ),OC 3 H T (i) 


1 


C-115 


Cu 


-SOjCHjCOjCjHs 


1 


C-116 


Cu 


— S0 2 (CMz)2NHCOCH^ 2 " 5 

C 4 Hg 


1 


C-117 


Cu 


-SO 2 (CH 2 ) t CO,C,H t3 (r0 


1 


C-118 


Cu 


-S0 2 C 4 H,(n) 


2 


C-119 


Cu 


-SO^Q^C4H9{tJ 


1 


C-120 


Cu 




1 



[0 2 0 2] flME-tt* (C- I ) t?**lx6ft-&* 

Sfc. (C-II) t*Sii5ft^*li, MB 2 0 

0 0-24 3 5 2^, 12 0 0 0-4 7 0 1 3^ ID 2 
0 0 0-5 7 0 6 3^, Ir)2000-96610 ^(0% 30 

[0 2 0 3] <*«Mtttt^fl[M>*«no*fiBA« 
[0 2 0 4] -tt*ttK»^#«S«E- 

(ii5 0TCHi-e*^ ::r- r»7Xttj ttt, 2 5 c c 



8£«>Wt*W:, 3-12W4K, 4-10^J:?ff 

[0205] mmmmmm^mmmt int 

Xtf, *a«pff»2, 3 2 2, 0 2 7 

[0206] mmm7mmm^mmmt l-chl, tie 

[0 2 0 7] 
[fL3 1 ] 
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stCS-i] /(OJr-R, 
0=R~{0) b -R 2 
X (0) c -R 3 



3 CS-2) r ^XOOR 4 



3C Cs-3] (Ar-COO)irR 7 



it (S-4) <R B -COO) r -R 9 



St (S-5] R.o-fCOO-R,,),, 



3t(S-6] ,R 13 
R 12 -X-K 



St CS-7) 



it CS-8] R 



">~Ql 



a ts-93 



R 20 — S-R 21 

(on 



[0 2 0 8] frfE* CS-1) d&^T, R,, R 2 &t>* 

[0 2 0 9] flftEst [S-23 fcfc^T, R<.&tfR 
stt, #^*3z(c s iSffi»*X«:T!;-/u*4:*-ro Re 
ft, /ndW (F v C 1 % Br, I UTmO , T 

ORel±IBC^*)oTt>J:t^L, S4oT^Tt<tt\ 

[0 2 10] HtffS^: [S-3] fcHSI^T, Aril 7D 
-^S*$to ell 1 -6<Dm^mi-. RtJI, e 

[02 1 U iftlE* CS-4) iCfet^T, Rs tt. K 
[0 2 12] mm$: [S-5] irfcHT. gtt. 2-6 



[0 2 13] MES: [S-6] I^JS^-C, R12, R13R 
VRiJt, **JK*\ JIBJKJJeSXttTy- 

/^*S:*i- B Xtt, -CO-3^fiS0 2 -^^-T 0 R 12 
fcRiat, Xtt, Rt 3 i:Ri 4 ttt, SWC^LT^ 

[0 2 14] S5iE5t [S-7] (rio^T, R 15 tt, JI6JIS 

lift^RiattRltTftoTtxtV^L, Mo 
[0215] WE* [S-8] |C*3V^T, R,7&t>*Ris 

50 S-T, i /W)^, «ftcDR lft »i. Ht-CAo-Cti 
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[0 2 16] mtt [S-9] l^t^T, R 2 o&U t R2i 

[0 2 17] SfjfS^: [S-l] - [S-9] «C*5^T. 
Ri~Rex Rs, Rii^R a i#IMSttXXttlSffitt>«r . 

tuttt, ^nyyjg^\ ry-^S, T/ua^ri/^, 

7 5^t*'>i, T/l^^v^yi^^yuS, tKodr 
[0218] Mia^: [S-l] - [S-9] JCJSV^T, 

Ri-Re, Rs, Rn-Rai*llttJlSl»«*, W*>, > 

^n7/^if*)5^ Xf^>y* B7Vu*/Ug£^fr 

[0 2 19] ittjfBxt CS - 1) - [S-9] twjoV^T, 
Ri-Re, Re, Rn— Rai^T yuatXfiTJI— 

t£\ Kry-vusii, Apyyim 

[0 2 2 0] BfjfS^C [S-3] , BiJlE^C [S-4] Jkl? 
ffiEA CS-5] fc*3l*T. R 7 , R9XttRioa*#Hblc 

[0 2 2 1 ] **W^*5V*T**C#4L^W*tt 

[0 2 2 2] JitlfEJt [S-l] fc*Jl*T, Rk R 2 &1>' 
Rstt, ^JfcHK^* (ETFCSfctt*-) 1-24 (ff* 
Kfl4-18) OJIEffiRS (W*.tfn-:/*-/K 2- 
:*fyU^*$//K 3, 3, 5-h!)^fy^y/K n 

2-? uu^=j-)V^ 2, S-y^PD/ot'/K 2-7' 
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/L\ n^^f *>/K 4 - t ~7"f/Uy^ B^^f *>/K 
4-^f^y^n^Jry/U) X^C|f6-24 (if $ L 
<I16-18) (Ory-/US (MxLlf^ai-yK ^Uv? 
/K p - 7 ^yU^^^yU^ ^y|j/K y* nyU v p 

*5« a, bMcft OXIilt'fcD, 

[0 2 2 3] SfJtG*t [S-2] IC*3V*T, R 4 /£t>*R 
10 B l± x Cfcl-24 («P4U<tt4-l 8) ^iKIS 

(Witf ttiER .cot ^r^tf fcryu*/u*t n tat, 

^ h^v'tf^sK^M^yK 1, 1 -v^^/UT'n fc° 
yl^ 2 -jl^vU- 1 B^^f *>yU 

*?VK 1 -zc^yU- 1 , 5 - v>'y fvl^^-vvK 3, 
5, 5-Mi^f/Uy^D^^'>/K 1 — ^fv^>^n 
^**>vU) XliC»6-2 4 (#£L<tt6-l 8) ^ 

S, 4 - t -y^vuy^^/K 4 - t -t^f^7x^ 
;K 1, 3, 5- h !/ ^^7x^;K 2, 4, -x- 
R 20 t -T^/U^-vK 2, 4, - *J- t -^O^/V^ 
T-*>5 0 Rett, Aoyye (9SKI1C 

i) , c«ki ~ i stDT^^m («^iiVf ./K -ry 

(PT/Wa^v'S (0ij;Ltf*h*>\ n-y'h*^ n- 

•» > cft6-i8W7y-^->s (^J^tt*^^y 

p-M^«y, 4-n^y7xy^ry > 4 
- t --f^fry*.; XttCl^2~ 1 9(7yT/U^^f 

30 ^-v^yU/tf—yK 2 - J.^yU^3- v'/U^^r v'^ /UaK^ 
/u) XttCifc6~2 5<7?T y — yu**S/*/U3«^/u*-c 

[0 2 2 4] bUIB^ CS-3] «wJS^T. Arlt Cifc 
6-24 (fifS t<fi6-l 8) OTy-/US 
"7^^yU x 4-^dd7x^K 4-y< h^r->7x^ 
vu, 1— 4-n-7l^y7x^;K 1, 
3, 5- h y y ^yu^^ziyu) -efcP. e(il-4 (ff 
il<lil-3) ^fi«T**>!9, R 7 tt, efficOC^2 
-2 4 (fftU<«2-18) W^k**« [tfiJxffftfl 
40 lER^CO^T^ttYcT/U^r/U^ y^7^i, 
7y-^S, - (CH 2 ) 2 -, HicWT^, 
[0 2 2 5] 
[fk3 2] 
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CH, 



— CH 2 CCH 2 — (jT^ — — CH 2 H^)--CH 2 



<x 




CH 2 - CH 2 - 
— CH 2 -t-CH 2 - CjHj-C-CHj- 



?Hr- CH 2 - 
iH— H 3 C-C-CH 2 - 

:h 2 - , 6h 2 - 



— (CH 2 ) 6 - 



CH 2 - , ' iH 2 -' 



[0 2 2 6] Xfl, effi^»l 1 f4-2 4 (fftL 20*CH 2 CH 2 -, M^T^S^W^ftSo 
<f!4-18) <7)^-x/^^T5:i^C^Lfc^7jc [0 2 2 7] 

fifS [^J^Jf, -CH 2 CH 2 OCH 2 CH 2 -, ~CH 2 [ffc3 3] 

CH 2 (OCH 2 CH 2 ) 3-, -CH 2 CH 2 CH 2 OCH 2 * 

[0 2 2 8] itifE^: [s-4] k*5^t* r 8 \z. cm %x-K\,*\zm&Lizmk*&m («aj^ffWfER 7 (^o^-c 

3-2 4 (»*L<li3-17) <£>JliJ]*J8e£ (Hilfn ^fffcS) T*fc£ 0 

-^ofcT/K l-tKn^r^K 1 -^^/U^Vf- [ 0 2 2 9 ] SftiE* [ S - 5 ] fc*51f*T, gfl> 2-4 
n-^Vr^K **>'#7 t i'/K 8, 9-^#*v 30 L < 11 2 Xfl 3 ) X*k 9 , R 10 H, gfflfi^^tzk 

^^T^K v^o^PtVK '>^o^'>, 4- 3$tg [Mill. -CH 2 -, - (CH 2 ) 2 -, - (C 

^/Uv^n^vvU) Xh*) s HI, 1-4 (SfSl H 2 ) 4 -, - (CH 2 ) 7 -, 3ElwKT<0*)5S*ff fejx 

<fll-3) (OS»-?*>!> % R 9 il, f«<7)Ctfc2-2 6 0 

4 (ffJKI42-18) 0#fc**£XficffiOft* [0 2 3 0] 
JSH4&4-24 (^l<|j;4-18) <7)x-f^^ [fk3 4] 

- ( ch,,- i _o_ 0C OC CDC 



CH 3 — 



CH 2 - OH OH OH 
CH 3 COO-i— — ch 2 6h— — ch-ch— 

CH 2 - . 

[0 2 3 1 ] R^fl, Ctl -24 (ff£L<fl4-l [0 2 3 2] flrEsK [S-6] Kfc^T, Risfl, C» 

8) 60fllTO^SXIlC^6-2 4 (£F£KI16-1 1 - 2 0 (Omffik& (fflili, n-/atX 1 

8) <D7!/-^I ($J*lil\ flfrlER4«-oi^T*iffcllB /U^V^/U, n-^>f'>^, n-^y^f^'K 2, 

» Til— /US) 50 4 -i/- t /^r^/^/U, 4-x-*9 
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fyu^m/^v/^f yK 3- (2, 

7 ^ntfyK 1- (2, 4-v>-t~y^/U 

p^->/u) XI1CS6-2 4 (ffSL<tt6-18) 
?>Ty-yu£ («*:tf, iffllBArlCo^TWfcry- 
J^m) X*hZ>o Ria&tfRiJl, C$:3- 2 4 (JftL 
< 113-1 8) <Z)HB/ffifliS (00*11. -ry^nt'yu, n 
-:/fyK n -^^r 1 /^ 2 -if A-^iWK n-K 
rv'/K v^D^fvu, y^o/pO) XI1CS6 
-1 8 (jf*L<tt, 6-1 5) OT!!-/P« (JfJx. 10 
tf, ^-yu, l-f7f/K p-hy^) T?AS 0 R 
i S iRi«i#Z^«alS£U Ni: t t^b'D y s^au 

Ri3d:^s^^^LTt: 0 a y K^fRSr^LT t J: 
\>\ XII, -C0-XI1S0 2 £^L, -CO-« 

[0 2 3 3] ifflEsfc CS-7] IwJo^T, Risil, Cfc 

i~2 4 (ffs l< 113-1 8) (ommm& (Mil*, 

p<f/K^y^Dtr^K t -^f ;K t -^yf yK t 
-^3r*>yU, t-^fyU, 2-:/f'K 2 20 

t — ^V^f f/yu, *>y* n-^^f yi^ */{?w^$r*/ 
/U) % C$:2 -2 4 (»* L< (15-1 7) <£T/U=»* 
y^;^^;uS (flflxJf* n -zf b * 2 
y^^rv/u^-^^^7/U7Kn;u x n - K^S/yU^"* 
5/j&/UsK=/U) C$:1 -2 4 (ff^l<{13~l 8) <D 
TyU^yl^/l^iyi/g (fliRll, n-/f/M/^^ 
yK n-Kfy/^W^^) , C$t6-3 0 (#F£ L 
< 116 -2 4) W7!l^^ = yi/S (tfiRH, p- 
h y yUXyUsfc—yU, p - Kf ->yU7 ^.^yU^/U^i/U, 30 
p — ^3MJ-7* v//U^-^r^>7^^yU^;U7^^/U) % C$C6 
-3 2 (£F£L< 116-2 4) 

[0 2 3 4] R 16 ll, Apyyg^ (ff*L<iiC 
1) , C&1-24 (#*L<{13-18) <7)T/l^U 

£ (Witf, «trlERisfco^-c*jffcT^/u» , c 

&5 — 1 7(^)y^D7/^I (Wiff, v^n^^f 
yK v^p^v-yU) % C»6-3 2 L < H, 6 

-2 4) WTU-yH (Witf, 7xi;K p-hy 
yU) CSl-2 4 (»SL<I4, 1-18) CQTyi^* 40 
yl (fflaitf* ^ h^y, n-^h^y, 
^iWL^^rv', ^> v/U7h^r*> % n- Kry^t^y. 
n-^fry^y) XflC$c6-3 2 l < 

tt, 6-24) (D7!)-/^y| (fflifi, 7*/* 
*>, p - t -y^ tvy^y 3f->, p - t -3|-^f /U7 
/^ry, m-^y^fy^7x/^y, p - Y^ri/ivir 
^y7x/^ry) TfctK hfil - 2WSftTA^ 
[0 2 3 5] ffffHEit [S-8] KfcHT. R^SOT.e [ 0 2 3 9 ] 

II, BtFfERjs&O'Ri^^lir-C'i)^, RiettiWERjet [<t3 6] 
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[0 2 3 6] flfTE* (S-9) (C*5l>T, R 2 oSU f R 2 i 
[1, WIERi, RaSO'Ra^CT'i^ jlllX(12 

[0 2 3 7] KTt, WiB**ttK»^*«*S«^a* 

W (SftiS ts-i] -e***t«ft;**t lt^s-i- 

2 3, miB CS-2] T-^^^^ft^fedr LT<7>S-2 
4-39, Htrta [S-3] -C$£;h,£ffc-&tti: LTOS 
-4 0-4 4, SfJlE (S-4] ^*$il5^»t Lt 
(DS-4 5-5 0, gats CS-5) T**$4x5fb^tei: 
LT60S-5 1-5 8, BijfS [S-6] -C*Sih,5ft:£ 

9-67, gfria [s- 7] -catsns 
fl^ttt tros-6 8-7 5, stria cs-8] x*mz 

tlZitGVllt LX<DS- 7 6-7 9, flfrffi (S - 

9) -C»**t6ft-&*llt LTOS-8 0-8 1 ) 

[0 2 3 8] 
[ft3 5] 



S- 1 



S-2 



S-3 



S-4 



S-5 



S-6 




5-7 



OCH 2 CHC 4 H 9 (n) 
CaHn 
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S-a 0=P(OC<H 9 <n)) 3 * 10 2 4 0] 

Ut37] 

S-9 0=P(OC 8 H 13 (n)) 3 



S-10 0=P(OCH 2 CHC 4 H 9 (n)) 3 
CH 3 

S - 1 1 0=P(OCH 2 CHCH 2 CCH 3 ) 3 



Y"3 

H2CH CH 2QC H 3 

iH 3 6h 3 



10 



S-1 2 OPfOC^CnJJa 

S-1 3 0^0C 1B Ha(n)fe 

S-1 4 O=P(0(CH2) 8 CH«CHC 8 H 17 (n)) 3 

S-1 5 0=P(OCH 2 CH-=CH(CH 2 ) 3 CH==CH 2 )3 

S-1 6 0=P(OCH 2 CH 2 OC 4 H 9 (n)) 3 



S-1 7 0=P(OCH 2 CHCH 2 CI) 3 
CI 

s-1 a 



20 



S-19 

o=p 



^_0-(V)-C 4 H 9 (t)j 



S-2 0 



s-21 o o 

((n)C 4 H B 0) 2 l^-O(CH 2 ) 6 O-l!>(OC 4 H B (n)) 2 



2 ((n)C 8 H 17 ) 3 P=0 



S-23 CH. 



CH 2 =icOO(CH2)20^ ^""°HQ> ^ 
[0 2 4 1] 50 [fk3 8l 
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a [s-2] v&Zh&itGte 

S - 2 4 ^^COOC 4 H s (n) 



Us 



S-2 S 



COOC 4 Hg(n) 



^.COOC 7 H 15 ( 



Us 



S-2 6 




S-2 7 




COOC 7 H 15 



C 2H 5 
OOCH 2 iHC 4 Hg(n) 



COOCH 2 CHC 4 H fl (n) 

i 2 H 5 



■C0OC 12 H a (n) 
COOC t2 H2s(n) 



S-2 8 ^^COOCPaHgJa 



"COOC(C 2 H s ) 3 
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S-30 

£0C 



10 



20 



S-3 1 



PH a 



coo-/T\ 



CH, 



S-3 2 




coo- 



CH 




S-2 9 



.COOCH 
COOCH 



[0 2 4 2] 
Ut3 9] 



S-3 3 




[0 2 4 3] 
30 Ut4 0] 



COOCH 2 CH 2 OC 4 H 9 (n) 
COOCH 2 CH 2 OC 4 H9(n) 
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5-34 O 

^.COO(CH 2 ) e clH-CH 2 

^^COOfCH^CH-C^ 



S-3 5 



S-36 



^.C0OCH 2 (CF 2 CF 2 ) 2 H 
^XOOCHatCFaCFgfeH 



0T* 

XOOCH 2 COOC 2 H 5 



S-3 7 



0( 

Oi 



,COOCH 2 CH=CH 2 
OOCH 2 CH=CH 2 



S-3 8 C 5 H n (t) 




c5n(t) 

S - 3 9 ^^.COOCHjCH^Hz 



CH 2 =CHCH 2 CC^ ^-^^COOCH 2 CH=CH, 
10 2 4 4] [IL4 1] 
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87 88 
5t CS-3] T*$t*ftZit£to 

S-40 OjH, 



(^^>—COOCH 2 (!:HC 4 H 9 {n) 



S-4 1 CI 

-COOC e H 17 (n) 



CI 

°-o-< 



S-4 2 _^ CH 3 



S-4 3 



<Q>^ooch 2 h(V^h 2 oco^Q) 



[0 2 4 6] 
I ft 4 3 ] 



S-4 4 COOC^ 




:ooc 4 h 9 

[0 2 4 5] * * Ut4 2] 

S-4 5 (n)C 16 H 31 COOC 16 H 3 3(n) 



S~46 Q C 2 H 6 

(nJCeH, ^ClH-CHtCHjTCOOCHjCiHC^gfn) 



S-4 7 CH 3 

? H ^HCH 2 C 4 H 9 (t) 
CHaCHCOOCH^H' 

CH^CHCHj^H^t) 

CH 3 

S-4 8 C 2 H 5 C^s 

(n)C 4 H 9 CHCOOCH 2 CH 2 OCOCHC 4 H d (n) 



S-4 9 



CH^CHCOOfCHJeCH-CHCftH^n) 



S-5 0 C 2 H 5 C 2 H 5 

(n)C 4 H 9 CHCOOCH 2 -< H V-CH 2 OCOCHC 4 H 9 (n) 



89 

S-51 
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S-5 7 C 7 H t3 COO. o 



C 2 H 5 C 2 H 5 
(n)C 4 H 9 CHCH 2 OCO(CH 2 ) 4 COOCH 2 CHC 4 H e (n) 



^O^^OCOC 7 l- 



'15 



S-52 C 2 H 5 c 2 Hg 

(n)C 4 H 9 CHCH 2 OCO(CH 2 )^COOCH 2 ciHC4H 9 (n) 



S-S8 CH2COOC 4 H 9 (n) 
CH 3 COO-6-COOC 4 H 8 (n) 
CH 2 COOC 4 H 9 (n) 



S-5 3 



:ooch 



COOCHChN€H 2 

COOCHCH==CH 2 
C 2 H fi 

S-5 4 ftHs 

XOOCH 2 CHC 4 H Q (n) 

( 

XOOCHaCHC^n) 
4 2 H 5 



S-55 C 2 H 



V2 n 3 

^^x^C(X)CH 2 (iHC 4 H s {n) 
^^COOCH 2 CHC 4 H 9 {n) 



S-5 6 



(n)C 4 H 9 OCO 



OOC 4 H 9 (n) 



[0 2 4 7] 
[£4 4] 



10 



20 



5* CS-6] X'&ZtlZitSft 

S-5 9 AHefn) 
(nJC^H^CON^ 

C 4 H 9 (n) 



S-6 0 Q 
(n)C 14 



O 



S-6 1 



.COC^Hs 
.HflOi) 



S-6 2 



(t)C s K 



OCH 2 CON 



CsH^t) 



✓ C 2 H 5 

^H 5 



[0 2 4 8] 
[£4 5] 



30 
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S - 6 3 C 2 H 5 

CONHCH 2 iHC 4 H 9 
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* CS-7J 
S-6 8 



HCH 2 CHC 4 H 9 
£ 2 H 5 

^NCHsCHCOOCjH. 
(nJCsH^CCr ^ 



10 



$-65 



S-6 6 



(n)C7Hi5-<Q-CONH-HQKCN 




S-6 7 



[0 2 4 9 J 
Ift4 6] 



.C 4 H 9 (n) 
"C 4 H 9 (n) 
.C 4 H 9 (n) 
^C 4 H g (n) 



(n)C 6 H 13 ^ X GeH 13 (n) 



20 



<QK-S0 2 NHC 4 H 9 (n) 



S-6 9 



(n^HgSOjNH 



S-70 



S-7 1 



S-72 



S-7 3 



[0 2 5 0] 
30 [ft4 7] 



H °^Q^ 5Hii(t) 

HC HQ)-C9Hi8(^«) 

A 6 H 31 {n) 

»-p 

H °— <Q)— Ci6Ha3(sec) 



93 



S-74 



COOC^H^n) 



S-7 S 



HcH 0 >-so2 ~O > ~ 0Ci6H33{n) 



St CS-8J T?$$*V^<b*|jS 
S-7 6 




S-7 7 (n)C B H 17N 
(n)C ( 



s ~ 78 (n)C a H, 
(n)C 8 H 17 ' 




o 



3CHj 
OC 4 H 9 (n) 



S-7 9 

(n)C 4 H 9v 
(n)C 4 H B / 

1 «Hi 7 (t) 

[0 2 5 1 ] 
Ut4 8] 

* CS-9] *S$;h.*<b£«J 



S-8 0 ( n) C7 H 15 -S-C 7 H 15 (n) 
& 



s-a i o 

(n)C 4 H fl CHCH 2 -I-CH 2 CHC 4 H 9 (n) 
C 2 H 5 0 C 2 H 5 

[0 2 5 2] *38Wfc*5^T. 

2, 0 2 7^, B*2, 5 3 3, 5 1 4*, [5jjg2, 7 
7 2, 1 6 3^ [5jfg2, 8 3 5, 5 7 9*, [5]|g3, 
5 9 4, 1 7 1 *, mms, 6 7 6, 1 3 7*. |H* 

3, 6 8 9, 2 7 1§, ^113, 7 0 0. 4 5 4*. El 
83, 7 4 8, 14 1*, |5]g|3, 7 6 4, 3 3 6*. 
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B»3, 7 6 5, 8 9 7*, PJfg3, 912, 515 
*, [5]fg3, 9 3 6, 3 0 3*. B«4, 0 04, 9 2 
8*, [5]?g4, 0 8 0, 2 0 9*, mm 4. 12 7,4 
13*, B^4, 1 9 3, 8 0 2*, [5]fj|4, 2 0 7, 

3 9 3*, |5]|g4, 2 2 0, 7 1 1*, [5]||4, 23 
9, 851*, [5]Jg4, 2 7 8, 7 5 7*, [5)fg4, 3 
5 3, 9 7 9*, |r)&4, 3 6 3, 8 7 3*, |g)»4, 

4 3 0, 4 2 1 *, [i!]|g4, 4 3 0, 4 2 2*, [5]fg 
4, 4 6 4, 4 6 4*, |p]gU, 4 8 3, 9 1 8*, R 

10 »4, 5 4 0, 6 5 7*, |5]fg4, 6 8 4, 6 0 6*, 
B?g4, 7 2 8, 5 9 9*, |5]|g4, 74 5, 04 9 
*, H«4, 9 3 5, 3 2 1 *, |g|»5, 013, 63 
9*, »ffl2 7 6, 3 1 9A*, ^2 8 6, 2 
53A*, [5]^2 8 9. 8 2 0 A*, [5]|*3 0 9, 1 5 
8A*, 1^113 0 9, 1 5 9 A*, [5]|g3 0 9, 1 6 0 
A*, Wl%5 0 9, 3 1 1 A*, [^$5 1 0, 5 7 6 A 
^ M1$ffSl 4 7, 0 0 9^ [^|157, 147 
*, 1^111 5 9, 5 7 3*, [5]fg2 2 5, 2 4 0A*, 
£H*HfS2, 0 9 1, 1 2 4 A*(7)^P^*P3*, #^0g 

20 48-47335*, [5150-26530*, B51- 
25133*, [5)51-26036*, [5] 5 1 - 2 7 9 
21*, [5J51-27922*, [5]5l-149028 
*, [5)52-46816*, |5]53-1520* s [5] 5 
3-1521*, [5153-15127*, (5)53-14 
6622*, [5)54-91325*, |5] 5 4 - 1 0 6 2 
28*, B54-1 18246*, [5]55-59464 
*, [W156-64333*, [5156-81 836*, |5] 
59-204041 *, [5]61-84641 *, [5] 6 2 
-1 18345*, 15)62-247364*, [5] 6 3 - 

30 167357*, [5)63-214744*, [5163-3 
01941*, [5)64-9452*, [5)64-9454 
*, [5164-68745*, 1-10 15 4 3 

*, (531-102454*, |5] 2 - 7 9 2 *, [5] 2 - 4 
239*, [5)2-43541 *, [5]4-29237*, 
(514-30165*, [534-232946*, [514-3 
4 6 3 3 8*0*^«*^E<**Jir^S Q 

[0254] -^mi^m^mm- 

1 5 0tl^±(?)»*tt«i»^»!l 
40 t IS*, *ttH#t^»-*-5C fcfc 

ft'Sr»*D+*wt, co^-f^^iJ:«9, R*«®«E1BS: 
[0 2 5 5] j»E*fLffc»*jSfe(C*JPTffiV^6ix*?Lfk 
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[0 2 5 6] fflE*EE**S^1f~tt, *H#W»4 
5 3 3 2 5 4^»t, #Bfi¥6-4 7 2 6 4 

tt, =r-y ^fc^s^-riP- (A. P. V GAUL I 
N I NC. ) % -^-f £ P7/U-< ^>f1f— (MICRO 
FLUIDEX INC. ) , T/Ux^^if- («5£ 

[0 2 5 7] jfi^i-^oT^ll^ffS 7 2 0 5 5 

SESrfflV^SL^ftlSll^Jt LT, DeBEE200 
0 (BEE INTERNATIONAL LTD.) 

[0 2 5 8] (IKjlEffflft5Mk««*rffl^Taft»*i- 
5Rltf>JE^i: LTil, 5 OMP a EU: (500ba rJ^ 
_b) jW#4L< , 6 OMPaWl (6 0 0 b a rW) 

<9 L < , 1 8 0 M P a W± ( 1 8 0 0 b a r « 
±) 0«*&fc#*U* o *»W^fe^Ttt, flWBfLffc# 

[0 2 5 9] MS9Lfl^tt09|R« 8HIS^7Kttii5^i#« 
[0 2 6 0] «rE&ft5Mfc<0RS* «*o#ffi?Stt»)S:Jf! 

TA^yU y ^Kji^-ryUjfi, -J- 7 ^ U >*yU* y^^/U 

T/u-^ryu^.— rvK # y ^^-^zc^ u vr^^r^T y 
*v)igflM^*x>K /Ky ^voi^vy/ufc'* vug 

yir y VffiJStt^^^/U. t-Jryxfby^y7°Ph 0 50 
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S)X**5SURFYNOLS (AirProducts 
fiChemi ca 1 stt) » tt» N, N-v^^/U- 
N-T/t-^yUT^ l/**^ Y<OSiot£T * 
WHtt»aSJSttffl, SfefcWMBS 9- 1 5 7, 6 3 6 
(3 7) - (3 8) M, yf-f - 7^^- 
yt-No. 308119 (1 9 8 9^) lwE«t^>t>^ 

10 [0 2 6 1 ] **fk»fk^ i «9 , tt*ttife»&OfW*tt 

ft, mlia^femfeT-^iS:^^^^^- 1 ?-^^ 1 0 0 n 
maTt*5^ff$L<, lnmW±8 0nm^TT' 
&*<7>#«fc9#*U\, Sfc, (UE»fe«ktt^»«**c 

ffi£JB»«£4;i5«^;fc5o lot, ft*tt*<0# 

-Y 1 m y J/ b/^\Z 5 ju raEJiiwef^ 1 0B£X 
T\ 1 /imWl^^ 1 0 0 OfcETFi-t-Soasjf* 



30 



40 



#-hy y^**+«fltt»irfToTt>J:v* 0 tt&tttt 
[0 2 6 2] *«WO»fet(t«[^»lB:ft|C*5t^T, WE 

^*«*«C^tt«*tt, »l*ttj»H:»LT5 0-15 

ootiWSK, l o o-i oo 0Rfi%^<t 9 

[ 0 2 6 3] — *^F*tt# y -v-^fu^m- 
irEffliSttjfett&o^mEW^ttKajftwastt^ 



1 2 1 4 1 4 A) 
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Sr*i-**5^--e*>oTt>J;^ 0 UfrEfai-^ttSt l 
E>f LTtt, flili, fc:*~yu# 

y-^- , f§£^#y-^~ (^y^u*>, /jfy^i^-r 

«EtSr*Aft»*i-5*j£^, lWE***tt#!J 
ftffcWcol »K 2000-203856^, R 

2000-20385 7»0#W«B»tC#*B^|B«**t 

[0 2 6 4J -*W«W- 

> x ya:^/Hr h^«jt©4r h^3RJSJtH, y^/-yK ^ 
yK 2-7 p p/</-/K 1 - :/n/V— yK 1- 
~f$ /—iv, t e r t / — ;1>^<DTi\s=i— H'&fg 

#»>r yy* &vt£i?<D=-x7-frimin* s**^ 

7V^3RiSJW, ^u>^y ^-/^y >7vU:x— fvu, 
^uy^y /u^^^yu^-— r-/^(D^9 ^—iv^ 

«*S6T?fflv>TfcJ:<, 2»»±£0MJLTfcJ:i\, * 

[0 2 6 5] fltTE*»«»IO«[«St LTtt, 

SftE»SttftJ|sH 0 OffMBKttU 2 0 0 ORUB 
T*Sff*L<, 1 0 0-1 0 0 0jt*«asj;9#4L 

[0 2 6 6] NEWWHHtt, *#»*)Ho*t#i-« 40 

#T*1 0-5 OT^fF?^^ U\ 
[0 2 6 7] #JUfc#*S>IR, »&Hrt«Xll>f 

hE»ffl-f v^t(^WE#fe!att^»tRttttl -4 
5K*%*#$il5^Sff* L < , 2-3 0li%gf 



10 



30 



20 
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[0 2 6 8] <^y^— 7X5/^^>*«w^*fetaj« 
tffl ir ^fc ^ fc # a fUfcfi^ffiic i o r p$a $ *t , TkttMC 

MtfPS&LTtt, 0. 001-l/imWJK, 0. 
0 1-0. 5/iin«5S$U^o 
[0 2 6 9] HljE^y^-^Xi/^^^^1-^^y-7 
TEliJlfrWfcLTSLfc^y^-B^b 

So 

[0 2 7 0] i!B^ y -7- 7 f ;7 ^ SrMt § ^ !i v 

ttft^. $tl&.*/v—mt LTtt, 0*1*. H tu7^y 
^FfifP*/U^^K^K*tt:, a, 0 -*fi&fn#/U/J?Vfii 

[0271] mm*i'74 >mt lth ^ 

nt°u^ ^y/uy, tgfktf-yK i£fb 

t^Jlf^, 6-t: Ko*->- 1 -^^r-feV, v^n-< 
>f*j3Ly % 4 — ^VrVSt 8-/^>g^5vK t" 

1, 4 — v^fc*— yUv^^ P^^r-y-^, 1, 2, S-h 
[0 2 7 2] fttjEa, P-*mu$'l'tf>$tRU : £<nm 

mtLxn, r^D^m. /^tv^m, j 
Ti^om. t? v iism-f-b}) /ftvivmT^ 

[0 2 7 3] BfTEa, /3-^iafp^yu^>K^»|2»ft^ 

h, ^^ywr^yu— n-y^/ixT^yu— 

h, >^ n^arv/^r £ y 2-^.^yu^^x;u 
Tyliu-h, n- KxC/yt'T? y u- h«) > M^T 

y l-— h . ry/ur^yu— h^) , r/u^-yi/y^^y 
i^- h (Witf, ^ ^/u^ y n-y'^yuy 
M'iU'-K l-^fV^^lriV/Lf 9 y U— f>, n 
-Kf->/M^!)u-F§) , ^Tyu^/u^^^y 

H-K 2 -Tir y u— h v x h 

7 t KD7/I/7 y /U^ M!lU-K 2 - y h^r>-3if- 
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/M^yu—h (^yt^ryxf uy(Offl^f= 

2 — i oo^fcw) % jKU j^ey / # 
y-yu-h (#y **'s^\s><nm\\*:^=2-i 

y u— k ry/u/^y- y h^] , ^tas^/u^ 
^a->Vf/K * = ^R* / * 3vk >(9 = >Wt*J7 

x.y *y hy^^yi/^h, ^v^^y^y 

h-vu h y y k hy >fo-^p^y h y 

r^yi^-h, h y > h y y 

y^x^!) F-y^t7^!)^F, 1, 2, 4- 
y^^fyrh7^^i/-h?) ftifris*tf6 

[0 2 7 4] rnlfSa, fl-^Fffift^/u^v»<^r$ K« 
<h LTte. {SJx.tf. y /U7> k !)yU7^ 
K\ N — f/UY $ y yUT ^ k N, N-^V^/UT^ 

y^rs k n-> ^/u-n- t Kn^yxf/ur^ y 

/UT ? k N-tert V y ;UT S k N - t 

e r t ^^vt^ ft }) ;UT * h\ N—>^ D'^v'/U 

TV V )VT x k N-7xn/U7^ y /U7> K\ N- 
(2-Tir KTir h^-v^/U) y /UT S k N- 

7^!iD^/K/i/7^-!iy, i?r-fe h>T^ y ;UT^ 
K ^^=iyiy7> K\ N-^fy^K;K 2- 

i/y^T^U/uTU', ^ ^y* y n^yut 0 ^^ 

[O 2 7 5] SfrSE^^UV&^ORifflCtt LTtt, * 
fc'xwU kl^V, p - t e r t -ff-iV?**? V 

u->, p-t Ko^y^f/^f uy, p-^uv* 
/t^^gf-r- h y ^Aig, p~^f uy^/U7 y 
l, 4 -y^^y^y, 4-fc"xvu£l.# 

So 

-yum— fvi^ y^/Ufcr'xwioc— -r/i^ ^ h^ryxf /u 
t"- ^-x- — x /U ¥ # •* Jf >b \X h o fltr f 2 tT x. > i^x 7. r v u 
SfcLTtt, SRfx/K /Dt^yS^'xyK 
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fnjJKy, 2-tr=/u^-**yy 2 — fy/D^ 

[0 2 7 7] WE*/ -^-S:ia*-&fc*t*fi-&jzj:9 
y v-77ynt LTSiRi* 

Jxs#y ^-t LTtt, yyu- / y ;u 

urn. ^^yma^ #&v*>xmm* m»x-*m 

10 ttfta6*r*«Xtt««K#i-S*yT-, ip-fe, My 

[0 2 7 8] mJlfix:^ u ■ Vtt^fifp«S:±«x«:<ftl«^ 
Wi-^^y^-^ffi^i-^*/^-^^^, «-^®fpS 

7!)/M^^!il/-h, N — T y JVT V ] J ;U7 ^ 

5 0 4fc, WE*S^>*tLTtt, 1, 
^yyi/y, 1, 3-^^yxy ( 
-1, 3-y^i/^>, 2-n-7 P Pt°;^l, 3~7 
^^V, 2, 3-v/^^-l, 3-^^vrc> x 2 
-y^vu— 1, 3 --<y^yx^ 1 -7x^;U~ 1 , 
3-y^^x:> x l-o—^7^-l, 3-^^^ 
1-/3—^-7^-1, 3 -:/*v>xi^ 2-^o 
3~y^yxy, Z-7?i> 
l-^p/^'^^xy, 3- 
30 7*i>x.y y 2, 3-^^071,-1, 3--y"^iy^> x 
1, 1, 2-hy^nyU-l, 3-y?i>^>RXf2- 
V-T/-1, 3-y^^x.v v 1, 4— dr-y-^V, 
> ^ u i/x. xfyfyy /usR/U^ iS 

[0 2 7 9] WIE^y v-77«^^^ LV^»ft« 



[0 2 8 0] P-l 

40 0) 

P- 



2 

7/3) 
P- 3 
9/3) 
P-4 
P- 5 
P- 6 
P - 7 
P- 8 
50 P - 9 



(8 0/2 



(7 0/2 



(4 8/4 



^fuy/y^yxy (3 7/6 3) 
^fU>/^^x> (2 3/7 7) 

-ft?*.* mm&m 

y ;ug^^/u/y^v>^> (4 0/6 0) 
y yUixfV^fUV/7'^yxy (4 



yU ;l>3uy (5 
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0/3 0/3 0) 

P- l o ^ y/i/yAfi/: 

0/2 5/2 5) 

[ 0 2 8 1 ] P - 1 1 * ^vUT ^ y h 
*) 

P-12 xf;P7^!iU-h 
P- 1 3 ztfvUT^ ]} V- V/ 
(7 0/3 0) 

p - 1 4 x.*?>VT9 y h/*^U>-/2 -T* y 
;UT ^ K-2 -^^^yn/N>y;yu^>g?y-^ (55 
/4 0/5) 

P - 1 5 n-y^/UT^ y F/^f (4 0/ 
6 0) 

p- 1 6 n-y^vt-T^ y u~ h/t -^f^jvTt y 

U—h/T^y^Sfc (4 7/5 0/3) 
P-17 2 -xf/^y/ur^ y N/*^U> 
(5 0/5 0) 

P-18 n-yf/Mn!)l/-F MM*) 
P - 1 9 n-y^/u/^^ y U~ h/^*^ yyuft 
(9 0/1 0) 

P-2 0 n-7fvM** y h/^ h^r'>^y^ 
^U-i^y n— yu ( n = 9) f/>^^!)i/-h (80 
/2 0) 

[0282] P-21 2-Jt^u^*->yu>*^ y U 

/TV y yu» (4 0/4 0/1 8/2) 
P - 2 2 n - Kf'yyM b// ^fr* 5 9 

y h/^^^y/^f-i^y^j^ymy— ¥ (4 5 
/2 5/2 5/5) 

P-2 3 ^V^/M^ y h/^f-yUT^ y U — 
h (8 0/2 0) 

p - 2 4 ^fuy/n --f^fvrt y u— h/y y /u 

(4 0/3 0/3 0) 
p - 2 5 2 -x-3-/1"^*zsj\'* # 9 y U— h/^^U 

y/ry;M*^ y h/^? y/ug? (30/35 

/3 0/5) 

p - 2 6 B»tf=i;u mm&m 

P-2 7 t y/b7; Y/n-7^J\sT? 

U l^- h/2 - A^^rv'xf /U7^ y I/- h (4 5/ 
4 5/1 0) 

P-2 8 t^^Tt y u- l>/2-Tir HTir h*-> 
*?vM** y h/T^ yyug? (80/1 7/3) 
P-2 9 x-^uyffy ^-/^^.^^ !ii/-h/n- 

y^*** y h/r ^ y ;bg§ (5/92/3) 

[0 2 8 3J P-30 ^^U>^y n^-yu^V y 
U-h/^f uy/n-7Y^7^yu-h (10/4 
5/4 5) 

P-3 1 Xf l/y^J) n^/p^^.^^ y u _ h/jtf- 

/M y u- h/^y vv/u^ V;!)L/- h/* h^- 
y ^ u y ^ y ( n - 2 3 ) * / * 9 9 D i> 



*(52)i 002-121414 (P 2 0 0 2- 1 2 1 4 1 4 A) 

102 

- h (5/6 0/2 0/1 5) 

P-3 2 ye , iMyfy/xfi/y/2 - ^3vu-. 

JrW^UU-h (5/4 5/5 0) 

P-3 3 hy t^yUv^D^^r-y-v/n-y^ 1 ^^^ 

* y V— h/2 -^/^>yxf/U7 ^ y f. (5/ 
7 5/2 0) 

[0 2 8 4] |«rK#y -^~^x:y?*fi, ll*«Tffl 
10 [0 2 8 5] JWta^ftS:ffl^T-&rtSnfc*«W<OsR 

* >> \ ^tzm^ 2 i«i^xf u >-tt^i&fDS 
u t** wis. bp*>, *«s^*feB 

****6t>ot%*&Jx« c Sot, tu 
SBsKy^-yry^^^^aiii O^JBLL-efcS:: i: 

30 [0 2 8 6] «JE^y -r— ^xy^^^ffifflSt tr 

IE»ffl^^^(cjo^T, 0, l-3 0Si%^t^ii5 
<0#ff*L<* 1^2 0K*%S"*Sn*<o*sj:»?»4 

[0 2 8 7] «[E*y-r— ^Ty^^Sr-frriti-afcA^ 

40 m&m\*s *tt< <t t> i aoiLfb*is:ffl^r, 

/K Tirhv^) t*toa^»«*^ 3>»aE^»L 

TO. l -2 0Mffl%co?Lfb^]^^D+5r fc£J:9JL 
ft:^ii\ ^yvH;3LT0. 0 2-5«%^7y.* 
^S-&BB*&S»*ffl^T, -AS!fC3 0 Ot:, ir^ 

L<li4 0°C-9 0°CcO^-C\ W*TI=TfT*>ilSo 
7K miv L }# 5 #«S^cO fflli , * H J* LT *«Jt T 0 
- l o 0%jjsff4 L < , 0-5 0%35«J:9#* Lt^ 0 
50 [ 0 2 8 8] iWIBS^nteM L T(i, T :/ f ^ ffc-& 
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K 2, 4-^DD^//f/^ 

#«ailMtft, 2, 2' -T/fc^y^U-K 
2, 2* -r/t^v/7ySM^th!i^Al, 2, 
2' -Tj/tr* (2-7^ ^y^n/N"^) A-f Kd^o 
7>f K, 2, 2' -TV If* [2- (5-^f/U-2- 
S >-2-' i>\,) /nA'y) &S?Jtg, 2, 2' 

~7yt^ {2-^xa—n- [i, i' -tr* (tK 

[0 2 8 9] ttEJLftat LTtt, T~*y&> 
vtt, fflte* /=3hvtt<o#ffiJSttM<Dtt, *Stt#y 
-r-«#*>* 0 LTtt, Waitf. 

y^y yftthi) t^h y ^w^^^^ 

#y t^^xf i/>-y^/i/7x^x- tvk ^y^ 
i/^vi/y tv^wjt? yynn*7VK tf?y y£~nsr 

/^-^K 4#4>BB5 3-6 1 9 0 ^SRfciBift^fUfc 

#ffigt!fe»K *ttJ«»:Sr^*!)SlES«^^ft 
AtiT*s£, BBfcSlfeSALTffoTfcJ^U sMffc 

#^-ffl«L<»i^i[S:j|STL*^e>fToTt>«J:v^ iff 
E*y ^-77^**12, a#^)fLflS«-&«6«r«^aw 

i?B> (*B¥. ffiSJEilft, KSH^fUfT^SSfT (l 9 
7 8) ) J , t&j$L7T*/9x<Dl&m (fett#W, JtIS] 

fiRsqa^ *»^TyfT^«fT (i 

9 9 3) ) J % r^fifc^fy^Offc* 
K^fllfT^atf (1 9 7 0)) j, 
[0 2 9 1 ] Wv^yx^ hSEfiWH V?) #$8W<P 

i±. tt*ttft» (tttt«ttft»^a. (i) . - 

«5t (M-I) , (C-I) T?«54i^{t-&tt, & 



10 
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n*$tr) * % #*U<tt0. l-20fi%ttlt 

[0292] <*ottw^>fl(riE-twte^^fi, * 
n\ ftjfttejha, sateffln. gtffcteih 

[0 2 9 3] MGftilMR±JHtt % ^y^^x^ me«* 

±i-*Btt-cffariz*ffl*iis 0 wiE«iiw6±atLT 

/U, S-T^p/'y^t-yK 1, 2, 

^y-iry>, hMfD-^n/^|j;ftS^, 

OflHRT/H^/Ui— f/^, 2-t°ny N-^f 
/^2-eoiiK^ 1, 3- yVf yu- 2 ->r 5 yy 

yVf^^Jry K, 3 - ^/W^ UV^^^gg 
IHfr&fe, y7t hy7^=i~;K yx^y^^y 

m<Dttm&m. R*»»*^*»f ens. 

5 0ft%ttt5 ^ <t*Sff4 U\ 
[0 2 9 4 ] iftlHSSffijISJfi, ^y^yxy hlS^ffi 
-f >^ ^r^lc J: «9 J: < mm^th S tt"Cffig^ttffi 

V^d^V-/k tv, *J (hy) xfuy^jl 

rz — /u^e/ y^/Uzn— x/U, 1, 2-^fVv ; t-/U 

^07;U3-/u^7«y-y /USSt h y ^ ^-u^^ 
Rf h y ^^-^/=*vtt#iBSttJB**s*Jf 5>n-5. 

[0 2 9 5] miE*^*»®iRSiJ«, iiffft^f*#ttSrffii± 
^-frSBtt-CttfflStt, ffl?Llf, mmES 8-1856 



30 



40 



7 7^&$B V fH)6 1 - 1 9 0 5 3 7*^«, «rM5p2- 
50 7 8 2 ^$R, fW]5-197075 0 9-34 
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o 5 7 %£®mzmmz titers ^vrs-^iks 

»HBB4 6-2 7 8 4^«, 944 
8 3 *S#lTlg3 2 1 4 4 6 3 ^HJKEttSft 

tz^y/y^ / vswt&ttK #^bs4 8-3 04 9 2^- 

4*«L B 5 6 - 2 1 1 4 1 10-881 

2 9 8 5 0 3 1^8-53427 ^<&a* R 8 - 

2 3 9 3 6 8 #&*U ^11 0- 1 8 2 6 2 1 » 

i?8-50 i 2 9 l^tteKBttStifc hy/^v 

!it"ff^^o-yt-No. 24 2 3 
9(^Ett^ix^t:^ J ^x^vu-<>'^, ^>Xt=3fti/ 

[0 2 9 6] ffljEiMfcl»±#Jtt, lffffe<0ft#tt&fi±£ 

n-vt-No. 1 7 6 4 3<O^V I I (O I - J Jf N M 
No. 15162, PIN o. 18716C06 5 0IS 
ttL BNo. 3 6 5 4 4(05 2 71, [r)N o. 3 0 7 1 
0 5(08 7 21, BNo. 1 5 1 6 2 KSIffl Sftfc^fF 
KEttSiftfcfl^*^ i|#PBg 6 2-2 1 5 2 7 2*^ 
^1 2 71-1 3 7HI-fE*$tLfcft*Wfb^tt<0- 

[0 2 9 7] (MBRWHtLrtt, ft Ko|»+h9 

^ se«h-m y*A, -t- h y y 

-l-2Mr:/K, p- t Ko^f^SSftji^yUJ.^r- 

/k i, 2— ^v-x^y^ryy^-s-^^^co 
^a^tfetiSo rJxfctt^^'t'Ko. 02-1. 

[0.2 9 8] fltlfBpHp^illl, ^fy^yxy hElffi 
ftffltS^i^t*, PH4. 5-10. 0i*5<fc5 

icssjD-r l< , pH6~io. ottzzx? 

fiStt^t>(o^tr«ffiS, fc«r/u#y*MF*L 
<, Rttwt^tLttii, *S»BW##£U> 0 lift 
E^Stt(OpHI^iJ(c^^T, SJEWia&S^T- 
t % hy^/~/UT^>\ «/x^^7;y t N- 

^ f/kyx.^ y — ;ur ^ yVf^i^ y — /ur * y 
^J: 9 fiFS L< , StflB*l«r^* y (04>TiE>, 7/u# 
y&JR<fl*&ffc^ ^tttk. 7y^r|//>J:!)KL 

y*i», *Kffcy^*A, *«ft*y ; 



J0 0 2- 1 2 1 4 1 4 (P2002-12141 4A) 
106 

* l < , sftE^s^tT't, mm- v y 

±9Btu, WE««»<o+-et), y> 
[o 2 9 9] S(rE*ffi«ABlS»Jt trtt. 

10 KAtUTtt, 2 5-7 0mN/m»IK, 25- 

6 0mN/mW094U^ £fc, *^^y^>? 
xyhE»ffl>f^Ottlti:Lm 3 0mPa-sly; 
T##*L<, 2 0mPa • s t 9 * U \ 

[0 3 0 0] WE»j&3Wt UTtt, 7yi^, y!l^ 

[0 3 0 1 ] (^fy^yxy hE»*ffi) **W*>>f 

* V3c y hEtfcfrtttefc^THU mtM>? isx. y hE 
•ffl-f >^«rfflv^TSfttt , »lcE««rfT5*s, -t^BU;: 

[0 3 0 2] <gft*t»>SflES^TOi: LTHttWW 

«, ^JS, »«»^*s*»f feJxSo WE 

«E«»0*T-t>. >f^v?xj/ h*ffl«}5SffaL< , 
#^¥8- 1 6 9 1 7 2-g-^ft, 15)8-276 
9 3 1^)2-276670 [^17-276 

7 8 9 1^)9-3 2 3 4 7 5 *BBBg 6 2 
30 -238783 #^a, 1 0- 1 5 3 9 8 9^ 

a, IWI10-217473 ^a, fllO-2 3 5 9 9 
5 ^a, ^11 0-3 3 7 9 4 7 B10-21 
7 5 9 7 ^a, (^11 0-3 3 7 94 7 ^i^E 

[0 3 0 3 ] **Wtc*3V^Ttt, MESftW»(0 

*T*fc. WT^E»»ERt/E»7-fyUA^i|#t-jff4t 

[0 3 0 4] tliEESSERt/ES^ -f/UAii, i«f*i 

40 bm^<Dz<Dm<DS*t>ffimLXf$z> 0 tats, <<> 

tcfc^U 2l«K*fcotfcJ:^o 
[0 3 0 5] flftE3t^P*t LTtt, LBKP, NBKP 
^(^fb^vuy, GP, PGW, RMP, TMP, CT 
MP, CMP, CGPf«/^ D I P^M 

xMm^^tz{,mmm^mxh^ . tit. zti*><D 

iO ^, -fyy^yt yj>i>J»is- h»ttoTt 
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[0 3 0 6] $i\m3Lftft(Dmfrt LTtt* 10-2 5 0 
/i mSStfe 19 % J«tt 1 0 ~ 2 5 0 g /m a #fi$ I 

[0 3 0 7] ttES»*lwtt* WB>fv^g*Ji*rRtt 

[0 3 0 8] i«rE£##tf> ffim&tityjri'yj 
^7 1/7*1/- k #y ^x^&o^tu^^/tf y -e— 

[0 3 0 9] WE>rv^S:««^tt % ffi$K 



20 



30 



[0310] mmmntLxtt, efeiwwu<, 
*/^, g«±. ^rt**»s/y*. s§£ 

«afc/<y*-^ «»*;u^*A, -mit^fy. time. 
[0311] ffim?m^yy-t lt», #1*11, * 

ir/uo— /Ky tf-v'Ufn y k>\ y 7 vu^ u 

mmMmzM-tzttm^. &wv*gf?s<oB*im4 so 



10 
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[0312] meiKftxia, ^»<kSixT^5^fc#i8F 

(bii3 0 WrEsRy^-jBtaMBfctTtt, *8rMBB4 8-2 
8 3 2 5^ [^154-74 4 3 0^ 0 5 4-1247 
2 6f, (Rl5 5-2 2 7 6 6f, 055-142339 
^16 0-2 3 8 5 0^ 060-23851 ^, 0 
6 0-2 3 8 5 2^, ^16 0-2 3 8 5 3^ 0 6 0- 
5 7 8 3 6^, [p)6 0-6 0 64 3f, 1516 0-118 
8 3 4^ 060-122940^ 060-1229 
4 1^ 060-1 22942^, 060-23513 
4 4§\ »M¥l- 1 6 1 2 3 6-^<7)#^$g, *H«f!T2 . 
4 8 4 4 3 0^, 02548564 -S§\ 0314806 
1 *h 03309690 -*§\ 04 1 1 5 1 2 4^§\ 04 
1 2 4 3 8 6^-, 04193800-^, 0427385 
04 2 8 2 3 0 5-S§-, 1^4 4 5 0 2 24^^ 
**l-E«3ft$*>a o »BB¥1 - 1 6 1 2 3 6f^i0 2 
12-21 5H^E«^JKy^-ME»SI^»^ffiB^ 
tf&JxSo ^«E«Eco^y^-«;ft»ISrffl^5t, ft 

[0313] MrEB*fb*Jtt, MfcwBTMfcKWift-c* 

t>, /Kyr^ K^y ^t°^7 n/ut: Ky 

?&mm<n^mw^i$Lx\^ \ 5 t 

<, 3~1 0ST*%*sj:9*f*L^o 
[0 3 1 4 ] ffiEB#ttfi±*<4 LTIi, #Rf±\ IKK 

imifimfbki* Zhbwp-Cb* BtBteE«&35S«F^jffS 

[0 3 15] jfflEffffiffittJfltt, M»^J, 

5o mJfS#ffifSttS'Ji: LTIi, #^Bg6 2- 1 7 3 4 6 
3J§\ H6 2- 1 8 3 4 5 7«-0#^«l=E*S*lfcfc 
<©35$*Jf &na o WE»ffigt**J^ft^9^*«7yu^ 

»*tt-e*> 5 ^ t mtt. tt ^ mjE^ffi^/u^- o 

9053-^ («8-l 7ffl3) . ^MHg6 1 - 2 0 9 9 4 

062-13582 6^^ai:|2t^*5o 
[0 3 16] flftE-?:W^^D»Jt LTIi, flf)x.tf, « 



40 
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»h vummM. -?ybm, &mmm>m\fbtiz> 0 

[0 3 1 7] ttB'<y*a-Milcr±, fife»Pk 
[0 3 18] SME6fe*»iLTtt, fflitf, igS?$g£ 

«BM//i^>*i^ «t»/<y^^, rBMt:^:^ SMfcffi 

[0 3 1 9] mtbk1t'<<f>'?—t bTI*. x^u^/ 

v ^ ^ ^ ^/r * y ^Bttt*I:-& 

ft, #y f-yUTvi^-yK / — /U&ttsK y fc°~/U 

[0320] awa*<ottoj*»i LTi*, rsf&»j, 

So 

[0 3 2 1 ] ft:Jb\ MEEft»XO«E»7-f ^Afr*5*t 
SflfjftJI =*- hJf££fr) (cfi, #y^-y^ 

■\f"*£fcft* *-^K±, SE*S6±, JSWtfSW^lh 

7 7 5/ni;o^T^ #^086 2- 2 4 5 2 5 8^-, 
Ir) 6 2 - 1 3 6 6 4 8*, Ir) 6 2 - 1 10066 *<D& 
^«»wE***>a. #9*te»iMMMB** (4 0tWT 
O) ^!l-e-77^^ WE«Eafe»Sr^tr«lcjRjD 

[0322] hmmxmzis^ 

LT4 9, ^oflftE^r 

*r l t ft 5 »e»» srffl t * a \z % mmmtt^vm 
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[0 3 2 3] hE»*^^ii, W 

) ^^<Di^Hvh<>xt^\ ft*>\ 

ItE'fy^^xy hE«#a*:tt, ^^f-h^V^^^i- 

*ffft*-racfeft-ejift^»ft5i(i»^ v^srffl^r 

[0 3 2 4] 

20 ttrn69**«^W^HS*ix6t>w^tt4i\ 

[0 3 2 5] (^ffi^ij 1 ) 

<-T>^ir^/ h 1 0 l<D«s|!l>ft» (M-6) 8g ( ^ 

K»jK«mil (S-2) 6g, fl^tt7KttK»^«W 
*i (S-ll) 10 gl **MWKl»UVl^UV5 
(ff4Jt=l : 2 : 2 : 3 : l^W 5. OgW 
S»if^5 Ora I ti:7 oti:t*)IIStfc Q 
ift'PKS 0 0ml <Dlfc<<(*>'frt:'?y* s ?-*,?x# — 7 
-T-Jtl$Lft^e>»*DL. 7K4 3 rftffi^^)ffi^^ft^^ 
30 JJtfco ft^wOfttt^iMfctr, v^D7;^^Vf 
- (MI CROFLU I DEX I NO CT60MPa 
(6 0 0 b a r) <D1£1}T* 5 Siiii ^ t TiWft^- 

^^-*-«=Tft»i^/i/<o*«^«<fta*^jK*M 

yxfi/y^^/H6 0g v ^ D ± V > 6 4 
g, SURFYNOL4 6 5 (AirProducts 
&Chemicalstt) 7 g % R^K**^iSAD*JSr 
1)Uz_ti'&. ^^>7^mx.. KOH 1 mo 1/1(1 
40 TpH=9(cHfi-f-5Ci:{wJ:9 % ^WzVtoy^i 

[0 3 2 6] S ttffli-5«!»aRlf«*ttK»jS 

0 1 O^if >^ , 7^f hy7W^^, yTW 

[ 0 3 2 7] 
[*1 2] 
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